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the top of the table, when not in use ; but | steam-pipe, 
as the object has been to minimise the 
cost as far as possible, this is not shown in 
the illustration. 

The two small cupboards are respectively 
for the inkstand and 
The larger 

ent supplies, such 


The water supply must be is decomposed, as above stated, into taffbate 
continuous, and should not be hotter than by fresh portions of the tannate of soda 

133 deg. * ahr. with low pressure, or 105 deg. present. The solvent action of the tannate 
Tahr. with the highest pressures. Injectors upon hardened scale is slow, but when the 
may be (ixed either above or below the boiler is once clear there is little doubt that 

r i -'iritl they will draw from two it is a most excellent preventive, and, unlike 

Vo feet, according to size. An other remedies used, it has no injurious 
injector has one advantage over a pump— effect upon the iron of the boiler. 

r .11 . \ }r> , , , . ls \ lt usually stop forcing water Numerous other^remedies have been used 

1 he lower shell is concealed by a curtain before the pressure m a boiler becomes dan- to prevent incrustation, with varying sue- 
°J. Pf}* , or -? ther appropriate material, gerous, owing to a jam bed safety-valve or cess. Some of these we give herewith, but 

attached by rings to a brass rod, this what not, whilst a pump will goon forcing it must be understood we do not in any way 
tonus a convenient receptacle for the various water and raising the pressure till the guarantee their success. (1) Potatoes,. n _ 
amah articles which accumulate around one boiler has to give way unless the valve is weight of water, is said to prevent adherence 
—tor instance,pen and paper-knives, scissors, released. An injector will not work if of scale. (2) 12 parts salt 2 1 - caustic soda - 
twine rulers, etc. The central compartment allowed to get hot or any dirt to get in it; I J extract of oak bark, \ potash. (3) Pieces 
and the shell above are for books of refer- the suction-pipe should in all cases be fitted of oak-wood suspended in boiler and re- 

l + * 1. 1, , , | ,, | . , , , , , livery pipes j newed monthly. (4) 2 oz. muriate of am- 

china cabinets itii glazed doors. There is should be kept as free from bends as possi- monia in boiler twice a week. (5) A coating 

a niche between for bust, bronze, or any ble, as the friction of the water through the 3 parts of blacklead, 18 tallow, applied hot 
suitable ornament. pipes is considerably increased by them. to the inside of the boiler every few weeks. 

Injectors, like pumps, must be kept very (6) 12 lb. of molasses fed into an 8 horse- ; 
clean, and all pipes and joints perfectly ! power boiler at intervals is said to have pre- * 
tight, or they will not work. It is advisable j vented incrustation for six months. (7> 
to fit injector and pump pipes with cocks Mahogany or oak sawdust in small quanti- 
for draining off waste water ; these will be ties. Use this with caution, as the tannic- 
found particularly useful in case of frost, acid attracts iron. (8) Carbonate of soda. 

Por automatically regulating the water sup- (9) Slippery elm bark, (10) Chloride of tin. 
ply to about one level in the boiler 

important factor in economical working— 

several plans have been introduced ; one of 

the simplest with which we are acquainted be softened to a very considerable degree by 
consists in the arrangement of a small treating it with a mixture of lime and soda,, 
single-acting steam cylinder mounted on allowing the precipitate to settle before the- 
the feed-chest, and having the piston-rod water is used. This will largely prevent in- 
connected to the feed-valve, which is kept crustatioh. 

closed by the downward pressure of a spring , 33. Fire-bars Wwrping, etc.— One of the- 

on the steam piston. A pipe connected to reasons for grate-bars warping is insuffi- 
I shall now continue my remarks on this the cylinder leads to the steam space of, the ciency of air space between the bars ; this- 
subject and complete them in another paper, boiler ; the lower end of this pipe is closed should be arranged to suit the fuel burnt, as 
It may be as well to say that Rules 1-18 by a valve, the spindle of which is con- some coal requires much more air space than 
were dealt with in page 229 (et seq.) and nected to a counterbalanced lever having a others. Another reason is that in many 
Rules 19-30 in page 290. float suspended from one end. When the boilers the fire-bar bearers are fitted close; 

31. Steam Boiler Feeding. —Iu working float sinks below a certain point, the steam- up to the bridge and head-plate, conse- 
steam boilers, a certain and constant supply of valve opens and admits steam under the quently hot ashes and clinkers accumulate,, 
water is of very great importance. It should piston, which, being forced up, admits water having no place to escape. This may be- 
be as hot as can be forced into the boiler, into the boiler till the normal level is at- obviated by putting the bearers a short dis- 
In small powers the pump may be attached tained. tance from the end of the bars, so that the 

to and worked by the engine, but with Sandy water should not be used as a feed- ashes, etc., have room to escape into the pit., 
large powers we prefer to have a separate water, as it will rapidly cut the pump Long fire-bars warp more than short ones 
pump of simple construction, such as the plunger to pieces and jamb the valves. and thick bars more than thin ones. The air 

donkey pump, as, should the engine break 32. Incrustation in Steam Boilers .—-Dr. spaces between the bars should be wider at 
down, a supply of water may still be kept Joseph Rogers, of Indiana, who has studied the bottom of the bar than at the top, as 

If a plunger pump is closely the question of incrustation in steam this facilitates the admission of air and the 
used, care must be taken that the plunger is boilers, gives tannate of soda the preference escape of ashes. Air and water bars have 
a tight fit; if it is worn, the pump may be over any other preparation with which he their advocates, and doubtless possess some 
working without forcing any water into the is acquainted for the chemical purification advantages; but the water-bar, although* 
boiler, and should this not be detected, of the feed-water, and it is without doubt ' long known, has made little progress,, 
dangerously low water may be the result, the principal ingredient of many of the probably owing to the cost of mainte- 
Pumps for boiler feeding are best run at a boiler-cleansing fluids sold, about which the nance and the danger arising should they 
moderate rate of speed—say, a plunger speed vendors profess to make a great secret, burn out or rupture suddenly. In burning - 

of about 300feet per minute. Several success- The action of tannate of soda may be anthracite coal, water hearths are used lo< 
ful automatic self-feeding water supply described as follows : The tannates of lime some extent. A very great variety of fire- 

apparatus are also now in use. If feed- and magnesia are insoluble in water; hence bars have been introduced, but I cannot dis- 

water is drawn directly from a river, a when tannate of soda is present the car- cuss their merits or demerits here ; it will 
strainer should in all cases be employed, as bonates of lime and magnesia in the feed- be sufficient to say that good fire-bars should 
dirt or sand may be drawn into the pump water (and held in solution therein by the give ample air space, so that the amount of 
and disable it. In large establishments, and carbonic acid in the water) are precipitated oxygen neeessary for complete combustion is- 
to avoid the chance of being laid idle, in as they enter the boiler in the form of tan- ! readily distributed through the fire, and at 
addition to the pump it is advisable to have nates of lime and magnesia. These com- the same time should not be given to warp, 
a second feeder; for this purpose an injector pounds are not crystalline, pulverulent, and and should be easily cleaned or renewed, 
may be used. The chief advantages of heavy like the carbonates, but light, floecu- 34. Condensed Steam in Pipes, etc. -There- < 

using an injector are that it may be worked lent, and amorphous, so that they do not are two ways of effectively getting nd of this 
without running the steam-engine, and the subside in the boiler, but are held in sus- i —viz., by using a steam trap for getting nd J 
steam admitted to the injector is condensed pension in the circulating water, gradually of the water after it is made, or by tIie use or 
and re-enters the boiler, and from the finding their way to the mud. collected, a steam separator, which acts directly on the 

absence of working parts the wear and tear from which they can be blown, out as may steam itself and relieves it of the water. To 

is less than with a donkey pump. Injectors, be convenient. The soda of the decomposed prevent radiation and reduce the amount of ) 
however, should be carefully managed, or tannate of soda appropriates the carbonic condensation to a minimum, all steam-pipes- 
they may give some trouble. acid of the lime and magnesia, forming a should in the first place be carefully covered J 

In working injectors, which may be fixed bicarbonate of soda, which in turn decom- with some good non-conducting composi- - 
horizontally or vertically, a continuous sup- poses the troublesome sulphate of lime, tion, such as silicate cotton, slag wool, or * 
ply of dry steam is necessary. This should forming sulphate of soda, which remains in asbestos. If the engine is situated more - 
be regulated by a valve on the boiler or I solution, while the carbonate of lime formed I than 25 ft. from the boiler, it will be advis- 
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(9) Slippery elm bark, (10) Chloride of tin. 
(11) Spent tanner’s bark. (12) Frequent 
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able to fix a steam trap or separator in the | far, or tie tube may be split. Many boiler- as regards tic consumption of fuel and tic 

pipe. Choose a simple form of trap ; a good makers prefer to plug tubes ■with -well-fitted , longevity of the boiler. , , 

one is arranged with a cam motion for ferrules. The author has used the following ; Having selected the best type of boiler 

Quick openin° combined with a loose valve, plan with success, and can recommend it. for the special purpose to which it has to be 
which reduces the friction considerably and Make taper pings of pine about 4 in. long, put, the very important question presents 
renders it less liable to stick We have re- bore a hole through them, and drive them itself, which is the best way of bring it 
centlv seen a new form of separator in use in flush with the end of the tube. Take a in other words, the best way to consume 

which appears to give capital results. It round rod or bar of wrought-iron, and the fuel employed—so as to ensure perfect 

consists, briefly of a circular cast-iron screw a thread on each end ; pass the bar combustion, at the same time securing the 
chamber with a’ branch connecting it to, through the plugs, and put on saucer-shaped largest possible amount of duty from each 
andforming part of, the mSnVteam-pipe! washers fill* with red lead, to cover each ton of fuel employed? The effective com- 
The steam on entering the chamber is con- end of the tube ; put on nuts and tighten up. bustion of fuel may be said to depend 
ducted to one side by a partition narrowed If tubes are plugged under steam, damp chiefly on the following points : 
down at its orifice, so that in rushing in it down the fire-with small coal, and close the (1) Construction ol the combustion cham- 

acquires a whirlwind motion at a high velo- dampers. btir or fire-box. (2)1 he admission of the 

city. The particles of water being of Leaky feed-pipes, etc., may usually be right quantity ot air to the furnace. (3) 

greater specific gravity than the vapour, are temporarily repaired by wrapping them The proper regulation of the draught. (4) 

thrown outwards and run down the sides of tightly round with narrow bands of canvas Regular and even firing. (1) Many Cornish 
the chamber, whilst the steam at the centre coated with white lead. The bands should ' and Lancashire boilers have been built ia 
of the vortex free from water, passes to the be, say, 3 in. wide, and overlap each other which the combustion chamber has been 
engine cylinder through a centre pipe pro- halfway; they should be very tightly tied made much too shallowand of too small cubic 
vided for the purpose. This pipe is of on with waxed or tarred rope. Soft pine capacity, with intention, probably, of bring-* 
trumpet form. The condensed water col- wood is the best to use for plugs, as the mg the fire as near the boiler as possible, 
lects at the bottom of the chamber, and is water penetrates the pores of the wood, and thus extracting more heat from it. 

released by a drain-cock. Expansion steam- causing it to swell, and the plug is thus held Ibis idea must be held to be altogether, 

traps should be used with caution. firmly in position. Oatmeal or any similar wrong, as in the confined space the draught 

Stop and starting valves should in all substance should not be introduced in a is much increased, and the heat, therefore, 
cases be turned off or on gradually, in the boiler to stop leaks, as they clog the water- | is carried rapidly away. The small size of 
first case not to stop the flow of steam sud- gauge passages and valve-seats, which may the furnace also will not alllow of the 
denly and cause a recoil, and in the second result m serious accident; at the same time, perfect combustion of the various gases ; 
to allow the pipes to warm and gradually they are liable to cause priming. and, lastly, the fire itself comes in direct 

expand. We have known many cases of 37. Drawing Tubes.— If the proper ap- contact with the boiler-plates, which should 
fracture from steam being suddenly turned pliances are not to hand, drawing tubes is be avoided. (2) The admission of the right 
into cold pipes. All steam-pipes should often a troublesome job, from accumulation quantity of air to the furnace is a matter 
have as few joints and elbows as possible; scale of and other causes; but as a competent of great importance, but one often neglected, 
the pipe carrying the exhaust steam away engine driver should be able to draw a tube, In the first place, care must be taken that 

be of ample size; small exhaust- I give a note thereon. If the scale on the sufficient air space between the fire-bars is 
pipes cause back pressure on the piston, and tubes is very hard, it may be cracked off by allowed. It is impossible, however, to lay 
consequent loss of power. The beats or putting a red-hot bar into each tube before down an absolute rule as to what is the 
pulsations made by the escape of the ex- drawing. In the first place, cut off or bend proper amount of air space to secure the 
haust steam should be at regular intervals ; in the ends of the tube, then pass a rod— most perfect combustion, as much depends 
if they are intermittent or irregular, steam arranged with an eye at one end, and a nut on the nature of the fuel and the velocity 

and strong steel washer at the other— of the draught through the 

through the tube; if you cannot draw by roughly speaking, an area of 

In collecting feed and steam pipes, I hand, fasten a pair of blocks on to the eye, six square inches for each square foot of 
allowance should in all cases be made for and pull the tube Out. Be careful not to grate surface should be provided. The air 
expansion. damage the tube-plate. Several handy ap- admitted through the fire-bars is not, as 

35. Priming of Steam Boilers. —Priming pliances are now made for extracting fer- a rulepsufficient to promote efficient corn¬ 
er “foaming,” or, in other words, the pro- rules. ... bustion,and air is usually admitted through 

Auction of “wet” steam, may generally be 38. Grinding in C ocks. —In case of leakage the door or bridge of the furnace. The 
said to arise from one of the following of the various cocks, a boiler attendant author is of opinion that hot air admitted 
causes :—(1) Want of steam space ; (2) too should be capable of setting them right by from the bridge is efficacious in promoting 
much water in the boiler; (3) dirty feed- re-grinding, unless they are very much combustion and preventing smoke, and 
water; (4) bad circulation of water or worn, when they should be renewed. If the several very excellent plans for supplym 
badly-proportioned boiler; (5) grease in the plugs are worn irregularly, draw-file them and regulating the hot air are in use. 
boiler, and some kinds of boiler fluids, espe- first of all with a smooth file as true as may Forcing a boiler has a tendency to produce 
cially if put in in quantities, will cause be, then take either flour of emery or pow- smoke; the great factor in perfect coin- 
priming ; (6) too much steam drawn from dered glass, and mix with oil, and grind in bustion I take to be plenty of grate area 
the boiler, causing a whirling motion on the the plug till it is a true fit, but not too tight, and combustion space. It must be borne in 
water; (7) by foiuing the fire. The amount or it will be more apt to stick when ex- mind that when fuel in a furnace is in a 
of priming varies considerably with dif- paneled by the heat. Do not use a file unless state of combustion, it burns of the carbon 
ferent boilers, and is to some extent under absolutely necessary, and grease the cocks it contains only an amount proportionate to 
the control of the attendant. Perforated well when replaced. the amount of oxygen that is brought in 

pipes or baffle-plates will usually check 39 . Firing Steam,Boilers. —Theeeonomical contact with it. In order to enable that 

priming to a certain extent, and a wooden 1 working and longevity of a steam boiler combustion to take place, the oxygen must 
grating, fastened by chains, and allowed to depends, in the first place, largely on the be raised to a high temperature before it 
float on the water immediately under where following points (1) The type of boiler will combine with the fluid carbon 

the steam is drawn from the boiler, will employed ; (2) how it is fixed ; (3) the fuel does not combine with the fluid carbon, it 
usually stop priming almost entirely. and feed-water used. In selecting a boiler, drives the latter before it until it reaches 

30, Plugging Leaky Tubes— Split or leaky the chief points to bear in mind are what the outside air, and disperses in the form of 

tubes may be plugged for temporary use kind of water and fuel it will be necessary carbonic oxide or carbonic acid gas, as the 
with iron or wooden plugs. Care should be to use. The feed-water should in all cases case may be. Where the atmospheric air 
taken that the plugs are not too tight a fit, be tested, and, if found impure, of course a (or oxygen) is admitted through the door 
or the evil may be increased in driving. In simple form of boiler, easily cleaned, should and front bars of the grate, the velocity 
using wooden plugs, unless the split is a be selected. In any case, for economical of the draught is usually such as to drive 
riiort one and at the extreme end of the firing—whatever type of boiler is selected— the atmospheric air straight over the bed of 
tube, it is a good plan to use two plugs, the author recommends the employment of the furnace, and, before it has reached a 
driving one in past the split and another to a fire-box or combustion chamber of ample degree of beat high enough to enable it to 
follow it. Iron plugs, with a collar on the dimensions. There is little doubt that combine with the fluid carbon evolved from 
one end to close the end of the tube, are hundreds of boilers are in use in which the the coal, it is driven over the fire, and, con- 
also used. Small leaks at the tube ends combustion chambers are far too cramped; sequently, instead of combining with the 
may often be stopped by expanding the consequently, to keep up a fair head of steam, fiiud carbon, it drives it to the upper air 
tube with an expander, but care must be excessive firing has to be resorted to, the unconsumed. Various systems of mechanical 
taken that this operation is not carried too J result being the reverse of economical, both stoking have been introduced during late 


or 


sho 


flues ; but-, 
from five to 


is probably passing the piston or slide 
valve, which should be examined and ad 

j usted. 


<r 




well when replaced. 

39. Firing Steam Bo ilers. 


Perforated 


If it 


YA* 


i- 


The Work Magazine Reprint Project 


© 2012 toolsforworkingwood.com 


l 



























































































































































































i 


J 


I.'- 


Some Suggestive Scraps op Stone Carving. 


357 


Work—August 2 % 1891,] 


and brazed all at once, with the forks lying with clay. The steering barrel should be SOME SUGGESTIVE SCRAPS OF STONE 

the fire edges up, and the steering tube filled, at least at the ends, with it, as also CARVING, 

somewhat elevated, so that the solder inside L-pin socket and the two ears (Fig. 9, page 

it may lie at the bottom, where it is wanted. 168) that receive the rear tubes, p. _ 1 KY Arthur yorke 

The two forks, which are now closed at their We have still one or two small brazings ; 
lower ends, should have each a smallventilat- one of these is a lug (Fig. 26, a b), which is The accompanying 

hole bored, and before pinning on, each brazed to the underside of the handle bar, tectural enrichment were sketched by the 
fork should have some moist borax and some four inches to the right of the T-piece. writer in the Chapel of the Velez family, 
spelter placed inside; the vent holes are The hollow end is neatly fitted to the bar, Murcia Cathedral, Spain, and to carvers 
to allow the steam to escape. Tie bits of then fixed with a screw, and brazed. Its both in wood 'and stone they will probably 
wire round all three joints as before, and purpose is to hinge the brake lever, it acting suggest some departures from the beaten 
have a bit of wood at least 3 in. broad to 1 as a fulcrum. 

burn over. Turn the job upside down, as Coming to the brake work we have a tube, 

before, to prevent burning, which would be M, some 9in. long, and Jin. diameter; this has no respect from many chapels attached to 
sure to happen before the upper side was a brazing at both ends. Oil the lower end foreign cathedrals, nor does it in the lead- 
3iot enough to dissolve the wires. The is a small fork (Fig. 27, a b). The shank of ing lines of its architecture; but in the 
object of turning over is to get the cold side this islet intothetube, thetube being filed on ornamental details of its carved stone-work 
heated up, as the other, the upturned hot the end to fit close. The upper end of the a style has been carried throughout which 
side being kept so by the aid of the burning tube has a small split collar, or a collar with a 
wood. With a blow-pipe all these joints snug on the back, as Fig. 28, for a set screw, 
would be done separately, one after the It is used for the adjustment of the brake 
other, and no wood used. I would strongly rod along with the handle bar, which will 
advise any one attempting the brazing of a be noticed when we come to fit our brake 
piece of work such as this, if he can at all work. Our frame being now brazed up, the 
afford it, to provide himself with a good filing up has to be gone into. All parts 

foot blower. There is then that have seen the fire will give most lab 

in filing. The rough scale should be removed 
In [ from these parts with a used file, then better 

files may be employed ; all parts that have 


on 
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mg 


track. - 

In plan, the Chapel of the Velez differs in 
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blow-pipe an 

no risk of burning, the work is much cleaner, 


9a 


our 


and much easier filed up afterwards. 

the illustrations accompanying this chapter, 

Fig. 24 is Fletcher’s No. 8 c blow-pipe, seen borax must be filed up clean, as borax 

price 10s. 6d. This pipe, with a sufficient left on will soon show itself on the finished 
supply of gas and air, is ample for all the ! machine, even through the enamelling. If 
brazing of a bicycle frame. j the tubes have a good clean surface they 

Fig. 25 is Fletcher’s 9 c foot blower, No. 5, need not be filed in their length ; a good 

for supplying air to the above blow-pipe, rubbing with emery and oil will be sufficient, 

It is priced in his list at 35s. _ but for a nice job, when enamelled, all parts 

We have two small simple brazings in our filed should be as smooth as the body of 
frame before we tackle the socket joints— the tubes, for enamel is not intended 
namely, the two small cross-pieces on the cover up rough work, I never use any 
forward ends of the lower rear tubes, E. other than files and emery to finish up 
These pieces are not at right angles with the frames for the enamel; for the parts to 
tubes, but slope a little backwards, as will polished for plating I use emery wheels of 
be seen by reference to Fig, 1, and in detail, various grades. The emery wheels are 
Fig. 6 (page 168). These two pieces should wooden discs covered with leather,and coated 
be brazed into their tubes before the latter j with emery. Three or four of these wheels 
are brazed into the rear fork stamping. Now, ! are sufficient ; and for the final finish a wheel 
as to the socket joints. We have six of these* with 
—two at the steering barrel, two at the bot- very 

tom bracket^ one at the top of tube n (Fig. 1), wheels have each a spindle of their own, and 
and one on the front of seat pillar socket. | they are mounted one at a time in a frame 
Four of these joints are l^im tube, let into [ similar to a knife-grinder’s, driven by two 
the sockets, and two are $ m*, also in sockets, treadles. I use also an 8 in. grindstone in 
The inside of all the sockets should be bored this frame, which is very useful for taking 
out clean, and the tubes outside, for an inch down rough parts, as well as for grinding 
of their length, cleaned by filing ; also when small tools, twist- dr ills, &c. Having filed up 
the tubes are all fitted in their places, that our frame, which as yet is in three parts 
part of the frame, when laid over the full- the part in front of the driving wheel and 

ing drawing, should coincide ex- the two'Y-shaped parts which constitute 
aetly. Before pinning these joints, care rear portion. To fit these portions together 
must be taken that the frame is out of twist we fit the upper ends of the tubes f into 
—that is, the barrel part and the bent tube, the lugs prepared for them. If the tubes 

d t part must be iu line or in the same plane, have been cut the proper length and set 

When setting the frame, it is as well to have aright, the forward ends of the lower tubes, e, 
the front steering^tube with fork in its place should abut neatly against the edges of the 

m the barrel. The frame may now be bottom bracket, when they may be marked stamps it as the worlp of no mere copyist, 
examined as to twist, and the joints may be for boring the ^in. boltholes. When these In architectural decoration generally, foliage, 
pinned by inserting a screw through one are bolted secure in their places and the either natural or conventional, has been 
side of each*_ In brazing these joints no upper ends of the tubes f fixed by a small depended upon for the purposes of envich- 
spelter is put inside the tubes; a bit of brass flush set screw each, our frame may be con- ment, but in this instance the designer lias 

wire is tied round each on the tube, close up sidered finished and ready for the various almost entirely discarded leal -work, and 
to the socket end, and the same operation is attachments, such as brake, mud-guards, L- boldly relied upon stems and branches lor 
gone through in brazing as before. These pin, tfec., which I will treat of in my next his effect, foliage being reserved either for 
joints will heat up quickly, aa there are no paper. string-courses or else for capitals, as in the 

solids inside the tubes. When the borax In the meantime, if the reader has al- example (Fig. 1). To avoid monotony, and 

over the wired joints melts and looks ready started on making a bicycle for his give the eye that plea 
stieky ; a little spelter may be added over the own use, he may profital Iy occupy his time j from variety of form, he has hung here and 
wire, m case the wire should be insufficient, in studying what I have said about brazing, there upon the bare twigs which shoot from 
there is no need to turn over the work in and in endeavouring to make himself a the stems, ribbons arranged in various ways, 
u razing these socket joints, as the burning proficient in the art. Nothing can be | exampiesof which 

ovt;r them is sufficient to heat up from effectually done in manual work of any 

toe first . kind without practice, and this is the reason 

£ v J )r! ? cat dion m brazing is to protect all why many a well-intentioned amateur fails 
finished parts as much as possible from the in competition with the professional. He 
ore, all screw holes or sockets being filled cannot have sufficient practice. 
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Fig. 3*—Ribbon on 
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ne finish is wanted. 
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of Chain Moulcl- 
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sure which results 


may be seen in 


the lower 


part of Fig. 1 and in Figs. 2 and 3 
does, indeed, occasionally use a leaf, but it 
appears much like an exception put in to 
prove a rule. ” 

cases formed entirely of branch-work, the 
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a 


interlaced twigs being generally cut out after the four tapered keys have been I We now take the key to the planing 

where contact properly fitted, temporary keys are to be machine and get it planed down level from 
was required for tue sake of strength. substituted while the wheel is being turned, one end to the other, but not to go below 

The style of the Velez Chapel is Tran- | In the hands of the turner the wheel is the spaces at each end* Having gone 

sitkmat, of the time when late CJothic was turned and bored out to fit the shaft, as through this process, we place it finally in 

merging into the Renaissance, as may be well as two recesses (a, a, Fig. 4) turned its seat or bed and caulk it up: that is, 
een by the shape of the vases and the down at each side of the boss to take two caulk the edges of the key-way in the shaft 
treatment of some nude figures introduced wrought-iron hoops, which are shrunk on all round the key. 

here and there. Grotesques occur in places, when the wheel is permanently fixed in Having tried the gauge on, and making 
but these are by no means “strikingly ex- ■ position on the shaft. _ sure that it fits accurately all the way along, 

as are those of about the , Having been turned, the wheel is now we take off the sharp, arris and try on a 

seine date found in our own country. On | taken apart, and the key-way slotted out half-wheel, which, if the foregoing instruc- 
tl*o outside of the chapel, however, is a i (b, Fig. 1) in the strongest part of the boss tions have been properly carried out, will 
siring-course of very unusual design: it ! of the one half wheel. be an accurate fit. 

takes the form of a gigantic stone chain J Assuming that the key-way has already What I have endeavoured to point out in 
extending all round the building. The been cut in the shaft, and the key made an . this paper is the great advantage of a good 
visitor is tu Id that a chain was tlie badge of accurate fit, blit not caulked in, we now method or system. Making a pair of gauges 
the house of Velez, and hence its introduc- proceed to fit the wheel to the shaft. for a job like this out of In - sheet iron 

tion. Be that as it may, it might suggest Many of our mechanical readers are would take very little time and trouble, and 

an unhackneyed enrichment in stone carv- perfectly aware that while a key-way is in the end would prove a great deal handier 
ing apart from any such motive ; or with being cut or slotted out in a wheel, there is than using callipers. If we had had to try j 
still better efleet, perhaps, it might be pro- a certain amount of spring on the tool, the half wheel (some 3 tons) off and on 
1 1 need in moulded brick-work. Fig. 4 shows which will be rather considerable in the . while we were cutting down the key, we 
the pattern divided for this latter purpose case of a boss some 14 in. or 15 in. in thiek- t would have taken at least three times the 

into a “headerand a “stretcher." ness. This has now to be removed. 
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OVAL AND CYLINDRICAL VESSELS 

IN SHEET-METAL WORK, 

BY R. ALEXANDER. 
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Cylindrical Vessels—Wire Bail Former—Fish 

Kettle and Oval Boilers—Sizing of Ar¬ 
ticles—Turning and Shaping — Drawing 
Patterns—Covers-—Cutting out Covers 
Other Straight-Sided Work ? Water Pots, 
Boiler Filters* and Toilet Cans—Wiring 
Water-Pots, etc.— Handles* 
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Cylindrical Vessels. —The method of making 
a saucepan described in Vol. II., pages 468 
and 661, will serve as a guide to the makin 
up of other articles of a cylindrical form 
such as camp kettles (Fig. 1). These are 
exactly the same in shape and size as sauce¬ 
pans ; the difference is that, instead of a 

boss, etc., they have two ears and a 
wire handle or bail. The mode of puttin 
on ears has already been described : the 
bail should be of a length sufficient to drop 
We proceed to make a gauge similar to one-third of the depth of the body when 
Fig. 2, and fix it to the deepest part of the hooked in the ears; the ends of the bails 
key-way, which will be the side that was should he annealed if they are of hard wire, 
lying upwards on the slotting machine, and then bent round on the tip of the ex* 
With the assistance of a crane, we lay the tineuisher. 
j ! fly-wheel in its rim with the boss upwards, 

and with a file file out the key-way so that 
the gauge will be an accurate fit from one 
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Fig. l.—View of WReel showing Keyway at B, and Dowels and Tapered Keys at C, C. Fig. 2. 

Gauge to he fitted to Wheel. Fig. 3 .—Gauge hy which Key is to he fitted. Fig. 4.—Section of 
Eoss, showing Recesses for Hoops at A, A. 

SYSTEM OF FITTING FLY-WHEEL 

TO SHAFT 

BY T. R. BLACXBTT. 
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Sunken Key in Shaft—Turning 

anjj Boeing Wheel for Shaft—Cutting 
Key-way—Gauges—Twist in Key—Planing- i 
down Key—Saving of Time and Labour 
by Proposed Method. 


Km INC BY 


Wire Fail Former .—A useful tool for 
bending wire bails quickly and truly is the 
wire bail former (Fig. 2). Care should be 
end to the other. taken in fitting on the ears to keep them well 

At the present time, when severe com- Having satisfied ourselves that this is out from the body, or when the bail is in it 
petition is the order of the day, it behoves done, and that the corners are also nicely will be a difficult matter to get the cover on 
workmen to acquire methods by which they squared out, we go about making a second and off. The rims of the covers should be 

turn out their work with dispatch and gauge, which is, so to speak, the negative of tacked a shade looser than the saucepans, 
accuracy to compete with the market. the other (Fig. 3). I may here remark that as there is no handle to aid in taking the 

The fitting of a heavy fly-wheel (say one before cutting the key-space in this gauge, lid off to examine the contents whilst cook- 

of about 6 tons weight) is a job that has to | the gauge itself should be made a good fit to ing—a loose-fitting lid is a fault that may he 

the shaft, or, better still, rough out the key- called a good one, but a tight lid. is detestable. 

that we can depend upon. I space, and finish it after the gauge has been Fish Kettles, etc. —Very similar in process 

engineers design fly-wheels with • fitted to the shaft. of manufacture are fish kettles and oval 

the arms keyed to the boss, the arms in . We now take the first gauge that we have boilers (Figs. 3 and 4). These are both of a > 
their turn to' be keyed to the rim of the made, and make the second one. (Fig. 3) an similar shape : a kind of flattened ellipse or 
wheel. accurate fit to it. Having done this, we try oblong, with rounding corners ; Fig. 5 shows * 

Let us consider as an example that we ! our new gauge on to the key and shaft in the correct shape, though it may be varied 

have to key a fly-wheel of 12 ft. diameter ; the position the wheel will have to go, and slightly in the case of the oval boiler by 

and about 6 toils in weight, cast in two perhaps we find that some i in. or so has to making the side a little more roundmg (see 
pieces, and to be fitted to a shaft 14 in, ! come off the top of the key. dotted lines), but in the fish kettle the sides 

■ diameter by a sunken key bedded into the ! By this method we will see if the key has must be straight. Boilers or oval camp 

any twist or not ( and whether it will fit the kettles are cut deeper than fish kettles 

After the' faces of the wheel that go j wheel. Supposing, however, that we have as a fish does not need a lot of water to 
together have been turned up or planed, the ; only J- in, to come off the top of the key, we cook it, and nothing else is cooked witli it, 
rim is secured together by dowels and I fit the key to the gauge: that is, we cut the whilst the boiler is often used tor meat anti 

after which it can go to the j key down at each end for the space of £ in* vegetables at the same time, with, perhaps, 

dntlie to be turned* along until the gauge is a perfect fit to both a pudding into the bargain* 

]t will be as well to remark here that shaft and key* 1 Sizing of Articles* ihe to flowing 
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the usual sizes for oval boilers, with the to turn up the edges of the bottoms in the pieces, 17 x 7£), and double in halves ; two 
way of cutting the stuff : 2 gallons, 2 single jenny, as the sides being straight, they have singles, two middles, and two doubles, and 
lengths and piece, 2£ in., depth, 8£ in.; 2J a tendency to run out of the machine. The so on. Boiler fillers and toilet cgais usually 
galfons, 2 single lengths’and piece, 3-j- in., handles can next be put on ; some have only the three last sizes. The marking-out, 

depth, 9 in. ; 3 gallons, 2 single lengths and swing-bail handles and ears, some end cutting, and notching will be the same as 

piece,’5 in., depth, 9 in.; gallons, 2 single handles. previously described ; then, supposing there 

lengths and piece, 7 in., "depth, 9-£- in.; 4 Covers .—The covers next call for some were six in number being made, which 

gallons, 3 single lengths, depth, 9£ in. ; 5 explanation ; the articles being oval, the would be twelve pieces of stuff, six of them 

gallons, 3 middle lengths, depth, lOf in.; rim that would do for a saucepan will not must have a hole cut in them for the spout; 

iy gallons, 3 double lengths, depth 12 in. do for a boiler or fish kettle, because if find the centre, and draw a perpendicular 
These measures of capacity are only to be flattened at the sides it would rise, and so line through it from top to bottom, then 
taken as approximate. Fish kettles are not not touch the body at that part. Some get two-thirds from the bottom (for toilet cans 
stated as holding so many gallons or quarts, over the difficulty by making the rims per- and boiler fillers), and one-third from the 
but run by numbers, as Nos. 1, 2, 3, and so ! fectly straight and tacking them very slack, bottom for water pots is the proper position. 

; the smallest size made is 2 single and throwing off a wide edge; but this is Punch a hole with a large hollow punch, 

lengths cut 5 in. deep, and they may be not workmanship. The way to make them and flatten down. Some punch a hole and a 
made up to any size required, as follows : is as follows : let us suppose Pig. 11 to be a 

.2 middle lengths, 5% in. deep ; 2 double plan of the top ; the parts of the rim from A 

lengths, 6^in. deep ; two 20 in. lengths, 7 in. to a and from B to B must be cut straight, 
deep ; 4 double breadths, 8) in. deep ; and and the other parts cut from the flue rim ; 
so on. It will be seen that these articles and in tacking the rims they would have to | wired, 
are sized to cut the stuff out nearly full, he tacked as follows: one straight piece difference is. 
thus avoiding waste and simplifying the re- would be laid on the tacking-board along the being grooved together in 
memberingot sizes. In the making up, all straight line, and then a curved piece tacked way. Instead of the folds for the wiring 
the directions previously given for the to it, following the curved lines ; draw this being uppermost on the tool, it must 
.saucepan apply equally to these articles as over to the curve on the left side of board, be turned dovyn, so that when the wire 
far as “ wiring.” take another straight piece, and lastly the is sunk it will be on the light side— 

Turning and Shaping. —In turning and other curved pieces; it would then look like the exception to this is when the groov- 

shaping, several ways may be adopted ; they Fig. 12, and when folded and turned round, ing of the seams is to be inside, in which 
may be turned in the roller to a smaller circle would be tapering inwards all round, and case proceed in exactly the way described 
than would be found necessary if rolling when edged laying level round the wire. for examples already given. The object of 

round a saucepan (see Fig. 7) ; the part a is Cutting out Covers.— In cutting out the sinking the wire is for convenience in 

then pressed against the bench to flatten it in covers for oval goods, it must be noted that soldering on the tops. The wire can be 

sufficiently; this releases the part B, which is an allowance must be made different from sunk as it is put in by wiring over a suitable 
flattened in the same way; this brings the that of round covers. In allowing for a size crease in the crease-iron, or it can be 
article to the same shape shown in Fig. 8 ; it round cover, there must of necessity be the plain wired first and then sunk, either in the 
must then be placed, on a, stake, and the same allowance for hollowing all round jenny or crease-iron; turning, seaming, 
part c rounded in a little till D and E meet, extra to the size of the rim, or it would not edging, etc., as before described. After the 
when it can be grooved together and the be a round cover. But in the case of an bottoms and studs arc put on, the next thin 
shaping finished, when it should be as Fig. oval it is different: it is found in practice will be to make and put on the back 
9 ; if there are two seams, they should be that in hollowing up an oval or oblong j handles. Fig. 18 shows the shape of the 
at the two ends a and b ; if four, they must the sides contract, as it were, and that if i flat pattern ; Fig. 19 the flat pattern of the 
be as a, B, c, and D. It is important to get extra allowance were not made at the sides, boss for same. The boss is bent on the beck 
the seams of these oval articles in the pro- the hollowed up cover if laid upon a fiat | iron or in the boss former (Fig. (5). which 
per position; that is, supposing the sides surface would leave at the side a space of I saves a lot of time in making up a lot. 

-are parallel. Aline drawn, from the seam about | in. from the table or surface on Handles. —Hand les for water pots are wired 

at one end, parallel to one side, should pass whieh it was placed; to obviate this, so differently to those for toilet and boiler fillers, 
through the other seam. Fig. 10 shows much extra must be allowed on the pattern, In the'two latter the wire is cut oft’ at the 
seams in wrong position, but exaggerated as shown by the dotted lines in Fig. 11; also ends as short as possible ; but in the case of 
lor clearness ; it will be seen by the dotted in hollowing up, the ends must receive the water pots it is left out at the large end an 
lines where the seams should be; of course, most attention ; the sides will want very ; inch (each side, of course). Fig. 20 shows 
if these end seams are wrong, the side ones little (comparatively speaking), and should the handle bent round into shape, and with 
will also be wrong (this refers to articles in be hollowed over a shallower place in the the wire bent iu position for putting on to 
lour pieces). Another method that is bench than the ends. My father used to the can. To put them on, mark a central 

i are no say “ Hollow up the ends well, and the sides line between the two seams, and punch two 

rollers—is to work the bodies into shape on will look after themselves.” The remainder holes with an awl—one each side of the Hue, 

the block by placing the wired part over a of the process for the cover will be the same and the width apart of the handle. Push 

hole, and striking it with a block hammer, as for saucepans. the wires through 

commencing at the ends and then the I Other Straight-sided Wo rh : Water j Pots, over the wired edge of the pot 
centre ; they can. also be bent on the former* Boiler Fillers, and Toilet Cans . — Water with the flat-nose pliers* The 

Jjrawmg Patterns.— - To draw the pattern pots are usually round, though there are 
or any oblong with semi-circular ends, pro- several registered designs that are oval in 
^ ceed as follows (see Fig. 10 a) : Draw a line, shape; boiler fillers are round, and toilet 

a B,ol any length longer than the longestdia- cans oval (see Figs. 13, 14, and 15); and handles riveted on. They are first tacked 
uieter ot the article, and through the centre notice difference. Fig. 13, the water pot, is at the top along the wiring of the cans, and 
or the line, and at right angles to it, draw round, with a hollowed top, longish spout then two rivets are put in the top part and 

. another Ime, c D, of greater length than the with a rose at the end, cross and back one in the bottom* and the bottom part 

shortest diameter, r rom the point of inter- handles* Fig. 14, the boiler filler, is round, soldered. All back handles are U sunk- 
.section ot these two lines, set off f and e, with hollowed top, cross and back handles, wired, 1 * and all have bosses, Which are 
equal to halt the length of the pattern* but with a short spout fixed higher up the soldered in before they are put on to the 
rrom f and e, with radius equal to half the body, and with a bent nozzle* The toilet cans, and all have thumb-pieces. Figs. 21 
shortest diameter, describe the arcs h and a, can (Fig*. 15) is oval in shape, cross and and 22 show flat pattern of same, and bent 

rLnd with the same radius, from G and h, back handles, with hinged cover, and a into shape. 

describe circles, or arcs of circles, ijkl spout similar in shape and position to the Particulars of spouts, top, covers, roses, 

and m n o p* Produce diameters r s and boiler filler* So much for their shapes. Now etc., will be given in my next paper on the 
u each circle parallel to c D ; two a few words as to construction Each is subject. Sufficient lias been said here to 

■a might lines joining them and touching the made in varying sizes—the toilet can and employ the mind and hands of each who 

l ii nCe ^ circles at X,X f X,X, boiler filler in about three or four ; water reads these articles until the next of the 
+ hgu?e. In all patterns cut the pots in perhaps a dozen. Cut as in the series appears. The illustrations to which 

ei 11 i ^ “S™ - lc T I 0 !™./ 0 d \ previous example, as full out of the stuff as reference has been made above will be found 

* or i afterwards. The edging, possible, as follows: Water pots, half a grouped together on the next page on a 

Trmnk fu° n soldering, ete.^wiU be single, 14 x 6; half a middle, 15 x 5^; sufficiently large scale to show very clearly 

rn f t e Kn : ia ^ && previously described. I half double,, 17 x Gi ; half 20, 20 x 7; the mode of procedure to be followed by 
g cmark here that it is rather difficult middle m halves (middle plate cut in two readers who wish to be sheet-me tal workers. 


on 


half. 


Wiring Water Pots , etc. 
articles are wired differently to those just de¬ 
scribed. They are what is called u sunk- 

Figs. 16 and 17 will show what the 

This necessitates the bodies 

a different 


This class of 


O" 




and draw them tightly 

, and nip close 

e bottom part 
is then riveted and soldered, and the iron 
just drawn across at the top part. 

Toilet cans and boiler tillers have the back 
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Kettle. Fig, 5.—Proper Shape of 


Oval Boiler or Camp Kettle. Fig. 4.—Fish 


Round Camp Kettle* Fig. 2.—Wire Bail Former Fig* 3. 


_ _ Sketch shoving Seams in wrong Place, 

, — Plan of Bottom to illustrate Directions for cutting Lines* Fig. 12. 

Sections of Wiring* FIga. X8 r 19, 


Boss Former* Figs. 7, 8. 9. 

Pattern for Long Boiler with Rounded Ends. Fig* 11 
together Fig, 13,—Water Pot, Fig. 14. 

Handle and Boss. Fig, 20,—Handle Shaped and ready for Fixing. 


Kettles. Fig. 6. 


Sketch of Rim tacked 


Sections of 


Toilet Can* Figs* IS* 17. 


Boiler Filler, Fig* 15 
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is is used for bending yachts' 


KNOTTING, SPLICING, AND WORKING [ Fig. 69. 

CORDAGE 

BY LANCELOT L. HA SLOPE, 


age round the block and its carriage ; a stout 
knot if the cord parts, the remainder holds | piece of wood is then inserted/under the 
firm, and does not necessarily come adrift, 
as it would be almost sure to do if fastened 




coils, and twisted round until all the slack 


is taken out and the cordage is taut, 
end of the lever is then secured with twine 


The 


Fig, 71 is a “Cross Lashing/ 5 used when to the side of the carriage, as shown in the 
a lever is used to a rope. After several right side of the figure. The other lashing 

is supposed to be already for tautening up. 

lave often to lash two tilings together 
. All these lashings are used when ! where an external knot to finish oft with 


Chain 1 Knots—Ckoss 


Wedding Knot, ok Tie 


Necklace Tie—Packing Knot- 
Finishing off and Whipping 




S IS 


1 


Kippering 

ok Racking—West Country Whipping 
Securing Block to Kgfe—Catspaw. 


J 


round the lever and fastened with a reef We 


Wedding Knot” or tie, used j several men 

ropes at the same time. 


as it would spoil 


T? 


Cl 


ig. 68 is a 


of the work 


f]P 


Fig. 68.—Wedding Knot. Figs, 69, 70.—chain Knots. Fig. 71. 


Cross 


. Fig. 73.—Necklace Tie. Fig, 73.—’Packing Knot. Figs 


Modes 


Country Whipping. Fig. 78.—Securing a Block to a Kope. 


Fig. 79.—Cats paw. 


Fig. so.—Ditto, Commencement 




two 


Fig. 72 is the “ Necklace Tie. 
turns are taken round the spar to be joined, 
it | then two turns round the lashings, and it is 

a reef knot. When this is 






Several i as, for instance, in 


cr 


OF 




until it is strong enough 


■ . 




very common method 


. 74 
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\s one 
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g severa 


IT 


round the middle and fastening the ends used 

I jrm >•- -M- _s b bl s_ ■■ 9bdF 


j any knot. In commencing, we lay one end 

a strain on the knot, forward, as shown at a, then pass tire other 

end round and round a sufficient number 

of times—hauling taut as we go • three 

or four loose turns are now made, and the 

_ pieces of timber together. I end passed under them backwards; these are 

It may be finished j It is much employed * .. ... .... 

of stone quarries 
of of stone on to the 


as Sr 






a 




and effectually secures it 
a it is called a Portuguese 


to 


ro t >os 






r ig. 69. 




A dove-hitch is first formed round 


spar. 


Fig. 73 is a 
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reijuircd arc then made* 

an y sec u re 
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a need not come so 
figure, but may be 
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In this case an are 

; is formed at each turn, and represents 
it is much more secure than a 


\Cf 


destination. 

of granite secured to 

Two or three 


Fig. 73 far as shown in the 
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Suggestions for Workers and Hints 


to Inventors. 


[Work—August 22. 1891, 


the same end. Instead of a single end, volumes may also be had in strong cloth bind- 

as ill the last case, a bight of the seizing ings at 2s. 6d., or 2s. 9d. p03t .free, and single 
stuff is laid along the part to be whipped, primers at 3d. each, or 3Jd. post free. It is not 

and the turns passed over it ; when these P°f!l> lc f ?f mo to give a list of the primera in 1 Artificial Stucco-Wokk.-A new idea which 

mo completed the end is passed through the lfc w .° u 1 d ^ ke , U P to ° much space ; but will be welcomed by amateurs anxious to deco- 

1 light* as at A. The end B is now hauled hsts of the » ub jects treated may be easily obtained rate their ceilings without calling 

upon, which has the effect of bringing the £ V «1 ? 0 ^ a ° y - Readdress is the builder or plasterer, has been suggested in a 

lacing at the centre of the work, and which etc., and various electriS iiS Jente as the f^ co ^ e uses ordinary wood mouldings, about 

cannot come undone. When the ends A Galvanometer, the Wheatstone Bridge etc the mi tln 2* bo . u *' H P C1 . foot > are 

whoJe is as fair and smooth as one can wish have been described in those pages. In VoL II. Paris isthe^rubbSotfc |ointsand S£S£, 

1 his, is the method I generally adopt myself there are eighteen primers relating to the manage- and painted white, the whole being then white- • 
in making hshmg gear. < P” nc, P 1 ®> and Ufiaa ° f various machines, washed. A very rich effect is thus produced if a 

big. itj, This IS a mctiiod of securing two HjiLunos, Motors, Transformers, Lamps, Meters, Record [joints out that the use of a substance 

ropes together with cross turns; these are 'A, _ °f theclcotnc current mde- I resembling papier macih6, which permits of bein 

hauled taut, jambing the ropes together, P \ vVl - t e ^ c ' . Tho object of these moulded BO as to form circular or curved designs, 

turns over all, wit h a reef knot at the ends. , explanation, Jhfwo'otl W “ ’ 

wh rtl ,cr it wi’tTSt wj** 

I do "Ot knotv, but I certainly never heard ' ImowlMge. Each pricer i, »hort rnj complete St p^ldin/lg^t SI Snw» comb”stion 

of it until I came to teside in the west m 1 se > ® nt * is devoted to the elucidation of on board ship. The recent serious fire at sea on 

countne. It is an excellent method, and soune special point or the description of some board an Allan Line steamer, which was not extin - 
deserves to be oftener practised t han it is. , special application. Theoretical discussion is, as guisheduntil the vessel had been taken into dock at 
Fling the middle of the material used under r poss ible, a void ed, the principal tacts being Liverpool, shows that, despite every reasonable 
tile part to be whipped, raise the ends up st f te , ai ? d made c ^ ar by reference to the uses to care, certain cargoes, such as cotton, are danger- 
and tie an overhand knot, lower the ends ILfli tl ilftTv ■ n Botb volumes are ous. That this material—rags,’wool, etc.—will 

and tie another underneath ; continue tieing “nee with the subieet 5 The T n?tti a P ontaQeoiisl y ignite under certain circumstances 
jsinyle knot above attd below alternately” mo.SLS^ta’to'SSl WSt 

usual way of fastening off this whipping. | 57 ,-Tks Silico and Clue Black Enamels. , steamwas fotItld onljr to thfprogre’ss of 

1 Qia is cmite S(> naat-JooklDg a method Some useful apecialities, possessed of more than the fire* There are thus two points for considera- 
as rig^a ^ 4 and 75j but it IS very strong and ordinary value to the amateur, have been recently tion—how to prevent, and how to absolutely 
trust worthy, and is an excellent way of produced and sent into the market by the Silico extinguish such fires in cargo* Some apparatus 
fastening large hooks, such as those used Enamel Company, 97, Hampstead Road, London, which would utilise carbonic acid gas under 
for cod or conger, on to a line. NAY*, the most important, perhaps, being the pressure would probably meet the necessities of 

Fig* 78 shows the way a block is often Silico Enamel itself, from which the Company the case as regards putting fires out; but any one 

secured to a rope with a selvage strop, takes its name. This is a thin, liquid enamel, which who can devise a means of preventing any such 

The middle of the ^Ivarrp nkcprl ncrainct is easily applied to any polished surface and necessity from arising will earn the gratitude of, 
the rope, and CTOS S taEen unuf Se “ 8tl metals ° f *” B»d., and .hen applied in end, it may be hoped, eonunhing more.nb.ta.Ual 

fho Viirwit nntlkmiwl, *},,'„ 01 given and under the conditions named, forms a Fike Extinction on Boaud Shu*.—T he com- 

a h put rmoityi room* smooth and transparent film on the surface of parative failure of steam jets to extinguish the 

A Uatspaw (l 1 ig, /y) is used lor attach' nietal which not only protects it from rust or fire in the hold of the s*s* City of Richmond has 

ing a rope to the hook oi a tackle* -pig* 80 tarnish, but makes its original brilliant appear- drawn public attention to the necessity of 

ives the manner ot commencing it* A ance to be preserved and maintained unchanged devising some effective means of dealing with 

loop is first made, and laid over the standing under any circumstances. All cyclists possessing the spontaneous combustion of cargoes. Various 

part SO as to form two bights; these are good machines, of which parts are nickel-plated, , propositions have been laid before shipowners 

lolled over two or three times from you,and know how difficult it is to preserve the luetre , notably one by Professor Lewis, in which the 

the hook inserted in them* When the I w hidh these parts present to view when the j release of carbonic acid gas stored in breukablo 

standing part is hauled upon, the hooks machine is first sent out from the works or the vessels is the principal feature* ^ The whole 

take the form shown in Fig. 69 and will depot for sale, and they will accordingly welcome matter, however, requires the exercise of much 

not sliD ° preparation, which will save them an infinity thought and ingenuity. The heat generated by 

* * of labour in rubbing up the bright parts and combustion is relied on by Professor Lewis to 

keeping them in a presentable condition* Further* set the carbonic acid gas in action, but captains 
it is useful for all metal articles or ornaments —be of vessels do not seem to think this sufficiently 
they what they may—that are exposed to the 

action of the weather. Equally good and desir¬ 
able for cyclists is the Club Black Enamel, which I needed seems to be wanted, 
is suitable for application to all metal surfaces Nbw Games, etc*-—Two things are remark- 
requiring japaning, whose enamel has become able in connection with new inventions in this 
chipped or injured in any way, and which line—’the great difficulty in getting one to 
it is needful to renovate* The Club Black il catch on 7 ' with the public, and Us immense 
Enamel is hard, bright, and durable, dries success, financially, when that desirable end has 
quickly-—that is to say, in an hour or there- been obtained. A similar remark applies to 
abouts—wlthotit the intervention of heat, as in toys, large fortunes having been made by penny 
the case of enamel, which requires to be stoved, articles of this class sold in the streets. Both 
and presents not only a hard but a brilliant new games and new toys are just now in demand 
surface. In fact, it is a ** special hard drying !1 —cheapness of production being essential, 
preparation, and this is pointed out and em- Perpetual Electric Clocks* — A Leeds 
pha 3 ised on the label of the jar, on which the scientist states that electric clocks can be con- 
wordg, in inverted commas, are printed in red* strutted without the aid of batteries-—as gener* 

Both of these articles seem to bo making their | ally defined—by simply burying the plates in 

the earth, which would otherwise be excited by 

an acid solution in an ordinary batter}', those, of 
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OUR GUIDE TO GOOD THINGS 


A simple apparatus, worked from the 
deck, which would at once discharge the gas if 


Patentees, flirt nwfucture rv?, and dealers generally art re¬ 
quested to send prosptctusASj bills , etc. t of their speefaU* 

ties in tools, Trmohin&ry t emei workshop a^^pliances to the 

Editor of WOUi\ for notice in ** Our Guide to Good 
Things*” It is flcsirable that specimens should be seni 
for examination and testing in a££ wwes when this can be 
dom without inconvenience. Specimens thus received 
will be returned at the earliest opportunity* It mnst be 

understood, that everything which is noticed t is noticed 
on its nwriis ouly % and that * as it if in the power of any¬ 
one who has a useful article for sole to obtain mention 
of it in this department of WORK without charge the 
notices given partake in no way of the nature of adver- 
t is&ncutat. 

56,—The Electrician 11 Primers* 


f HE 


Electrician 
Electrician 

Limited 






Primers arc published by 
Printing and Publish in 
Salisbury Court, Fleet 


the 






cr 




Company 

Street, E*C* They are a series of tracts, if I 
may be permitted to use the word in reference 
1o them, or helpful papers on electrical subjects 
for the use of students and general readers, and 
they arc comprised in two 

paper wrapper, and sold, each, at 2s,, or 2s. 2d. 

post free* Of the two volumes, VoL I. deals 


way in public favour very rapidly. Samples of 
either, with full directions for use and brush for 

application of tho enamel, may be had, in bottles | course, being connected to the driving mechan¬ 
ism in the ordinary way adopted in electric 

The idea is veiy fascinating, and many 

will feel inclined to experiment in the 

direction. 

technical journals of repute, it is probably based 
on fact; but we have not ourselves had an 
opportunity of testing the apparatus described. 


or stone jars at is., from tho wholesale agents, 
Messrs* wV 

volumes, each in a | Road, London, H*, and at ail cycle depots, iron¬ 
mongers, stores, etc. In putting on the enamel 

care must be taken to move the brush in one 
ith theory, and VoL II. with practice; hut I direction only, and not backwards and forwards* 
before proceeding further, I may add that the | The Editor, 


B* Fordham & Sons, Limited, York clocks. 
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As the statement has appeared in 
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battery described in Work* November, 1890c should a rough plan and a slight description of your system 

costaboutld. or5d. each. Try J. Steen & Co., or Mr. of drainage, as there are so many ways by which 

A. J, Hartill, 50, Worcester Street* in your own sewer gas can find its way into a house* The ways 

If you fail these, you can have them sent by it can do so arc* for instance—L Through defective 

)n consequence of the (treat pressure upon the §°st from Mr. Bottone direct or from any other joints, either caused by bad workmanship, settle- 

- ^ Short “ columns of Work contributors art dealer m electric sundries.-G. E* B. ment, or general decay. % Through any overflow, 

requested to be brief and concise in all future Electric CoiL—J. E. W. (Burslem )*—A series of ^Ithou so traiiTJ , ed iire ^lii'eot cojnjtVuni 

questions and replies. I articles on Coils to now in the■ Editort hand^ The S^with seier. there Is no propm- intei- 

paragraph to which reference is made, and the initials of each length being brought out to a separate stud nc^ ^Ueved by an air plpe ete. etc I couKt con- 
«nl place oj residence, or thenom-de-plume, of the writer on the base of tlte coil. Or j.ou may use one length t inue for some time giving examples of how it can 

by whom the question has ten asked or towhom a reply j and one size of secondary w ire if you bring out: a t j^o t ^ e h ouse « but how to test when and 

Within the scope of the Magazine. \ of things at present. There are several ways 

Constructive Strength in Metal Work.-A n 2wS!t* Lq? !?Lwfiv Th * °2rt i ?wT D t® have means o£ the w.c. t and seeing if it can be detected 

amused in reading an article in Work of May 30th* tlJS aiihUet ™*lgive 7 ou much information by w]lic j 1 a chemical strongly resembling the smell 

on 11 Constructive Strength in Metal Work," by Mr. on 1 he s u dj ect. Ji ' of cats' urine is put into 1 lie dram, and it is then 

Harland (p. IG2), and it has set me wondering where Span Roof Greenhouse.— : T. N. (Dalston )-—I left to the delicate (or otherwise) sense of smell of 
he has got his information from, as much is con- give sketches of front elevation, Fig. 1; side eleva- the domestic feline to trace 1 lie point of escape. 

trnry to all ordinary practice. Perhaps you or he tion. Fig. 2 ; general view of framework. Fig, 3, and But all these means are purely theoretical, and give 

could inform me in the column ‘Shop/ In speak- detail of joint at angles a* a of above. This makes nothing else but dissatisfaction* and I should err¬ 
ing about girders, he says: 'Sometimes a second rather a short doorway, but that can easily bo tainly not think of recommending them. The 

though smaller flange is made at the bottom.' I altered in the making. I should make the sills of remarks I have made above as to the ways the gas 

have always found that wrought iron and steel 2-4 in. by 44in, oak, the four corner posts of 3in. by can enter a house may appear to you too technical* 

i rolled) girders have equal flanges, and that cast f 3 In* yellow, and the rest of 3in* by 2 in. yellow, but they are not so; for if yon find them difficult to 

iron ones have the flange in tension two or three Either of the sashes along the sides can be hung for understand, I feel convinced that you would not be 

times the area of the one in compression: in ordinary the purposes of inlet ventilation. And the space able to give me a sufficiently clear description to 

girders the bottom flange is the largest, thus over door at one end, and the gable end of the enable me to he of any service to you. 11' this is so 

r He also mentions that some* other for outlet ventilation. Do not attempt your only way is to call in an expert in sanitary 

times in bridges the top flange to open the sashes at the top* for this not only matters, and let him make an examination, and 

is straight and the bottom entails a great deal more work, but it is a constant ! give you a specification of wlmt is necessary to bo 

arched, while the web is pierc- source of annoyance, unless it is done very nicely, done to put your premises in thorough sanitary 

cd. If he were to look at any such, he and by putting the tie bolt through the top rails of order, for which he should not charge you more 

would find that the so-called girder was merely an frame-work, as shown at is. Fig* 3, you do aw ay than £2 2s. If, on the other hand, you reel confident 

ornamental casting to give a finish, that you can give me a clear description* I 

there were C.L or WlL girders (most * < shall have much pleasure in telling you 

likely arches) to take the weight, and , how to go about finding any defects 

this w as bolted to the face of the outside ? there might be, and the cheapest way 

one, and the bottom flange was merely i A to remedy them when found. But I 

to stiffen the web or spandrel Later ! must say this, that the appliances 

on, he talks about a girder being more j necessary to make a thorough examina* 

weakened by holes in the web than the &\w—m i tion and test are, in many cases, more 

flange* bo far as I have ever heard IjjSI pTi I > costly than paying 

and done* the calculations for girdere Iff I M L the drains unci re 

are taken on the basis that all shearing |j i i frill o' afterwards. 

is borne by the w f eb, and all bending 11—11 1 11—1 i‘ have given a description as to testing a 

by the flanges. The webs are al w ay s J fj I p — ' J ! drain as it would interest so many 

far stronger than necessary, according HnTfl ■ readers; but, in order to do so, I should 

to ndcntrtfionx for shearing^ for eon- j II' have to lay down a purely imaginary 

structivc reasons; so a hole does not I III system ,of drainage for example* and 

make any difference, excepting a very JI I 1 I 1 II i perhaps 

large one, or* perhaps, at the ends or --- long way from mooting your case. 

under a cojiccntrated load where the —--S'O-_ Carp entering*—T. Q. W. ( Clapham ). 

shearing force is greatest and the excess —I am not aware of any hook suitable 

of area the least. The bending place or Fig*. I Fig; 2 for an amateur that is in any way 

moment in a girder can be resolved - superior to the various articles in Work. 

into a tension in one flange, and a com- grinn R*nf nrAAntmuMi Of course* magazine articles vary ; some 

pression in the other; and usually bpan noor uroemiouse. arc suitable for well-advanced students, 

these are calculated closely; so any hole ^ and some for young beginners. It is 

reduces the area and puts more stress on the rest* with the necessity of any intermediate rafters, beyond my province to encourage T G. W, to hop 
arui thus diminishes the strength of the flange. Fur- The sashes need only be beaded on the outside, but for a weekly column—if it ever be done it must b 

t her on he says: 'The broader the base, the lower do not put any beads at the bottom of sashes or graduated better than T. (i. W. suggests. I can 

the centre of gravity will fall/ Will Mr. Harland match-lmin gin the front, but simply weather the rails only ad^ ^ ise that you watch the advertisements 
kindly explain how the method of support nft'cets the to allow the water to run off; the match-lining in local papers. My classes are at the N.W, end 
centra ol gravity? I have always understood it was being thinner than the sashes will allow of your of the town*—13. A. li. 

inepomL m which the whole weight may be supposed heading them on both sides. The top rails of top 

to act, irrespective of the means of support. In sashes are mitred together* and a piece of ridge rofi 

speaking of the A support for lathes, etc.* he says bird’s-mouthed over them* The space in “She 
trull alterations of length, due to change of temper- 1 is wholly inadequate for a thorough description 
aim r are alike on both sides ; are these so much as a greenhouse* but you will find the matter exhaust* 
ti; aftcct anything besides a sum in expansion by ively treated in Nos. 12, Hand 15* Vo), L, under the 

heut for Home schoolboy? I know that bridges of heading of “ The Tenant's Greenhouse/'—E. D* 

40 ft. to 50 ft. span, designed by first-class engineers, 

have often no allowance made for it. I should like Watch Springs, - Cltfs*—(I) Try the effect of 

*? ™ L r r J v “J'i Harland has to say. as, if he is cooling between two plates of iron smeared with 
right, i shall have to alter my methods/' oil; if after this they go wavy, your only course is 

Cycloidal Curvca*-AN OldE orsoNiAX writes-^- 3^ them true careful hammering. ( 2 ) It 

1 cannot endorse the statement of C* E in his £ e P en ? 3 011 31ze partly* but generally they are 
reply to G. C. (New Cross), oaircs 237-8 of Wrmir heated in a charcoal fire* and hardened m oil and 

Vol. III. The spud ot a5r X ontife eurKof You can get spring steel of Pfiel, St. 

a revolving disc is proportional to Us distance from I 3 Street, Clerkenwell.—J. 
the centre, and to say that the lower part of any 
wheel travels more slowly than the upper when 
rolling in contact with a plane surface, r 
of judgment. The fact that the path of any point 
on the periphery of a rolling wheel takes the form 
of a cycloidal curve, proves nothing beyond the 
simple fact that, although the wheel revolves 

ita axle it does not do so in a circle. Now let „ 
wheel or disc bo rotated upon its axle, and at the 
same time moved along a plane surface, but with¬ 
out actually being in contact with it, and at a speed 
corresponding to thatut which it would move if it 
were rolling lhereon, what becomes of C, C/s con¬ 
tention l Cycloidal curves would be formed from 
any point of Its periphery in preciwcly the Hatne 
way, hut the under edge of the wheel must movo at 
the Hama speed a* the upper, no matter what that 
speed might ho." {The fact of your not being able to 
endorse the accuracy of C. E/s reply does not affect 
snuiiiiimHEt. Will you demonstrate, as clearly w 

G E. dm-M, i he argument you adduce to controvert 
the conclusion he arrives atl—E d.J 
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an expert to examine 
cmedying the defects 
1 should have Hkod to 
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t his description would be a very 

E. D. 
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Draughtsman,—G. B. (l^oplar) wishes to know 
the qualifications of a draughtsman, and asks for 
advice as to books and classes* One qualification 
of a draughtsman is undoubtedly the ability to 
make a drawing* more or less finished and elaborate 
in style according to the class of work he has to 
deal with; another, and in most cases a much more 
important qualification, is that he shall understand 
what he has to draw-. For the draughtsman is 
enerally called upon to invent what he draws; if 
e be an architectural draughtsman called, upon to 

design, say, such a comparatively simple thing as a 

sash-window, most likely the only data given him 

to work from wifi be the height and width of the 
window ; it is for him to decide on the sizes, shapes, 
and construction of tho window-frames* window* 
Whitening Stains* — Anxious. — When old 1 sashes, archi traves, thickness of glass, ana all other 
stained plaster work or woodwork is coated with details necessary to make the working drawing 
whitening-wash, the stains invariably work through* complete. If he be a mechanical draughtsman 
no matter if you give it a dozen coats. The why called upon ta design an iron roof, probablyall tho 
and wherefore is a lengthy matter* and no practical requirements that will be put before him are that it 
advantage would accrue to you to discuss it here, shall cover so much ground, and shall be covered 
To remedy the trouble, remove all old whiting, and with corrugated iron or slates, ns the case may be, 
coat the stains with oil paint, or try a wash of It is then the draughtsman's duty to say what style 
plaster-of-Paris and water—the latter may answer, j of roof-principal shall be adopted, the size and 
the former is sure to* Have you tried Alabastine j material of every member—raftors, struts* tension- 
—F* P* rods, tie bars* purlins—with sizes and shapes of alt 

joints and connections, as well ns the sizes and 

strengths of the supporting columns* So that G. 11* 

will see that draughtsmanship, or t he art of drawing* 

is only one of the minor qualifications of what is 
generally known as a 11 draughtsman/* Before 
commencing to make mechanical drawings (1 
assume from G. B/s Id ler that lie is a mechanical 
engineer), I would strongly recommend him to 
work through some smalt book of plane geometry 
—there are plenty published at Gd, which are suit¬ 
able— ami familiarise himself with the bisection of 
linos, drawing parallel lines* erection of right 
angles under various conditions, finding centres 
. T. {Burntcliffe).— It is impossible of circles* and other simple problems* A know- 
for me to give you a test for eewer gas unless f have ledge of these will save him much future trouble. 


t * 


of 




on 


a 


General House Repairs _A, F* S. (Hackney). 

“There is a very useful waistcoat-pocket price 
book, published by Spon (London), which I think 
would suit you, but I should advise you to call and 
sec them* or olso write for catalogue.—F, D* 

Aquarium*—A New 

i the construction of 


Sun sc ri b ek. — An article 
construction of an Aquarium appeared in 

Part 31, Vol. I, of Work, Should this be too 
elaborate for 

such details ______ 

for any part of the design will hold good.—0* M* W. 


on 


mi 


? purpose, you could leave out 
did not desire, The instruction 


youi 
you 


F;s 


II,—Questions Answered by Editor and Staff* 

Model Electric Lights - J, H, { Wolocr- 
fiamptoti ).—The curbon ptateg for the small box 


Sewer Gas. 


in 
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After this, let him make copies of simple mechan- 
leal drawings, so us to got accustomed to the 

methods of using the instruments and the uses of 

sections, plans, and elevations, conventional colours 
for different materials, etc. After a little of this 
work, he should make freehand sketches of some 
simple piece of machinery or joinery, measure it 
up, and figure the dimensions on his sketches, and 
from these dimensions t ry to make a proper working 
drawing He will most likely find that the dimensions 
arcnotsYimcicm for his purpose; that ait hough he has 
taken twiceas many measurements asare necessary, 
he is still short of some that are absolutely needed to 
make nn accurate drawing, Only practice can cure 
this, though the knowledge of the geometry above 
recommended will assist him in deciding which are 
the right dimensions to take. The first drawings 
should all be big and bold—not “ finicky J< —to full 
size or as big a scale as possible. Draw" with strong 
lines, but, on the other hand, let the colouring be 
rather pale, except in such parts as are in section. 
Good lettering, or "printing/ 1 and general artistic 
finish to u drawing are very desirable, and in some 
drawing offices a necessity; but there arc thousands 
of working drawings sent into the shops with the 
dimensions and particulars merely written on them 
in ordinary handwriting. £ can recommend no 
better books than Cassell's Technical Manuals, 

which are advertised in Work at the end of 

Shop/* l * Drawing for Mach busts/' price 4s, 6d 
is the one that will probably suit G. B. best. 
Crosby Lockwood & Co, also publish ^Engineer¬ 
ing Drawing/ 1 p 

might be useful. If possible, try and attend a 
night class under some science and art teacher, 
—A. B* 

Life Buoy.—W. X C, [Surrey ).^Write to Messrs. 

P. B. Cow & Co., India rubber manufacturers. Cheap- 

side, London! E.C\ 

Coal VaM*—B lack Diamonds.—T f you purchase 

No 3G of Work, price one penny, you will find, on 
p. 571, particulars of how to make a cheap coal 
vase: also, if you refer to the Indexes of Vols. I. 

and 1L of Work, several other references will be 
found relating to coal boxes. 

Overmantel and Coal Vase.,—G. A- H. (IsUng - 

ton , JV.)*—Particulars of a simple* cheap coal vase 
■were given in WORK, No. 36, p. 571. For over¬ 
mantel designs procure Nos. 5 and 22 of Work, 


an insulating compound. Perhaps some of our 
readers can describe an insulating compound, of 
gutta-percha with other substances,—G, E. B. 

Dry Battery. — E, W, (Euston Road). — Z 
batteries have been and are used for working 
portable medical coils, but I cannot say whether 
the dry battery described by F, A. (Portsmouth), on 
p. 174, would be suitable or not. The mixture 
appears as if it would work* but I cannot say any¬ 
thing about the constancy of such a battery. 

Perhaps F. A. will oblige ue with his experience. 

If you wish to try the mixture* use it in cells made 
of thick sheet zinc. Canisters 6 in, in length by 3 in. 
in diameter are a convenient size,—G, E. B. 

Electric Bell Battery Repairs. -C. K, { May- 

field)*—1 cannot recognise the battery from your 
description of it: possibly it is a dry silver chloride 
battery. If so* the wire coil is a silver wire, and 
this has been immersed in a paste of silver chloride, 
separated from the zinc by a canvas or cloth partition, 

The zinc must be cleaned and the silver chloride 

hJ '‘S.SSSS I Engine ValveB.-PASSiL.-In No. 110, Vol. in. 

fit? p ifi? Declanche or Gasener 0 f Work, and page 89* you will find a diagram and 

ceils insteaa. u. e. drawings of a plain slide-valve and its action* The 

Electrotype Copy of Hound's Head.— C. F. description of the practical method of setting the 
(Sherborne).— As you have modelled the head in same would take up too much space of “Shop”; it 
clay, and have taken a copy of this in pl&ster-of- would also be impossible to mention a bo ok treating 
Paris* your course is quite clear. Get a copy of of all the different forms of valves as desired, and* 
Work for August 9th, 1890* and read therein the as the methods of working the same are as 
article on " Electrotype Copies of Busts/ 5 This will numerous as the valves themselves* it would want 
give you details of the process to be followed in an encyclopaedia on the subject to afford the in¬ 
getting an electrotype copy of the hound's bead, formation desired, and as the method of setting 
Of course you have the plaster mould in two or them would vary for each alteration in gearing, you 
more pieces, Soak them well in linseed oil, and will see that it would be an impossibility for one 

bake them afterwards, to make the plaster insoluble book to contain all the information desired, I 

in the electrotype solution. This should be done ■ herewith give a list of a few books relating to 
several times. The insides of the two halves of the engine valves (1) ** A Treatise on Valve Gear/' 
mould must then be coated with blaeklead* as ; by Zeuner; published by E. and F* N. Spon. This 
directed in the article on +< Blaeklead and Black- book deals solely with the theory* and is considered 
leading, 11 in Work for October 5th, 1889* These a standard work on the subject of which it treats, 
must now be treated as directed in the article (2) “ Sink Motion and Expansion Gear/ 1 by N. P. 
above mentioned to get an electrotype copy* and Burgh* published likewise by E. and F. N. Spun, 
the two halves of this copy soldered together^-If This gives a pretty complete account of several 
you meet with any difficulty* please let me know kinds of valves* including Corliss motion. (3> 
and I will advise you in “ Shop." We do not send ‘*Valve Gears/' by Spangler* published by John 
replies by post.—G. E, B, Wiley & Sons, 53, East Tenth Street* New York. 

Fungus-E. G. P. (London).— The only remedy W) “The Steam Engine*” by JXK. Clark* published' 
for the above is the removal of the cause. The by Blaekie & Son, 

causes are generally want of ventilation. Confined aB contains four volumes; there is some 
air without moisture considerably assists the information on valves in it (5) "Steuerungen der 
fungus. Too much moisture will prevent its growth, Dampfmaschmen/ 1 by Emil Blaha, published by 
but if dampness is combined with warmth* and Julms Springer, Berlin. Igive this as, should you 
without ventilation* it assists its growth ; in fact, be able to read German, it seems more of the style 
all kinds of stoves increase its growth if the of book you want. It gives both diagrams and 
; parts are in any way damp. Linoleum or oil-cloth drawings of a great number of valves and motions 
s is frequently the cause of dry rot, by preventing for same. There may probably be an English 

access of air and retaining the damp* The best translation of same* but I have not seen one. When 

way to treat it is to cut out all the diseased timber! ** the methods used in setting 

and substitute thoroughly seasoned material in I suppose you mean the practical way 

place of same; ventilate the cellar, and lastly but most probably vary to a certain extent in each sho 

not least, thorougly brush away all signs of the you work in. I do not know of any book whic 

fungus; for one of its peculiarities is that the germs treats of the subject. All books on valves 

position of the eccentric* or the method o 

ing it for the various valves treated of.—P. B. H. 


it white. You cannot melt the edges of glass so 
as to make watertight joints. Join the edges with 
cement used for glass work; cement of Pompeii 
will do.—A, S. P. 

Stains out of Books.— Bookworm.—Y ou ask 

how to take a water stain out of a book* I 
very sorry that I cannot tell you how to do this ; a 
stain half way up every page is a serious affair. I 
am afraid your book is hopelessly 
are a few things you might try, but you would 
have to take the book to pieces and treat every 
leaf separately, and, of course, such a procedure 
entails no small degree of labour, besides the 
chance of making matters worse through the want 
of experience in your manipulation. A very weak 
solution of oxalic acid might be used as a bath* 
every leaf placed in separately, and allowed to 
remain for some time* and afterwards placed 
between sheets of blotting to dry, I would really 
advise this Bookworm not to attempt this, I am 
sure he will only make matters worse,—G. 0* 


Dry 


am 


spoiled* There 
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rice 3s. (kl. T one-third of which 


ited. This is a costly work* 

useful 


_ _ AN Old Ediso- 

Thanks for your criticisms. The pages of 
Shop/' Sec Hon I,* are open to you* or any reader* 
to question the accuracy of anything you light upon 
in Work, ami which may not seem quite clear 
G, E. B. will reply to you through " Shop.” In the 
meanwhile* reference has been made to his “ copy* 

and in each instance complained of he wrote Watts, 

not “volts*” so that it is a printer’s, not an author's, 
error. 


Electric Lighting Replies. 
SIAN. 


a 


>i 


the valves* 
which will 


it 


ifl 


Blunders in Replies, —An Old Edisonian 

—The blunders noticed by you in my reply to 
J. C* H. (Dublin), on p. 172* are manifestly either 
slips of the pen or printer's errors. Of course 
It is most unfortunate that they should have got into 
print* but it is evident to all* except a mere tyro* | wood,—E* D. 
that the word 14 volts n is a misprint for Watts. 

The sentence should* therefore, read: u Your ten 
lamps, of S c*p. each lamp* will take 280 Watts of 
current to light them. Twelve lamps will take 336 
Watts of current/’ No one in his right mind would 
think of running ten 28 volt lamps in series from a 
set of accumulators* as this would involve the 
employment of one hundred and forty cells in series 
at the least. In the next sentence but one of the 
reply* the mistake is repeated. It should read: 

"Multiply the Watts of current by the number of 
hours the cells are wanted ; divide this by the volt¬ 
age of the cells to be used, and you will then find 
the desired capacity of the cells to be employed/* 

For instance, supposing we take twelves c.p. lamps 
These will take 3^ Watts of current per can 
power; then 3J x 12 x 10 will give us336 Watts of 
current as being necessary to light the lamps. I 
think the querist wished to know the least number 
of cells be could use* and the longest time he could 
use them. Now, if he wished to use the lamps for 
a twelve hours' run, and the resistance of hia lamp 
circuit is 18 ohms, the figures will be 336 xI2 = 

4*032 


give the 
t obtain- 


of tfie fungi are carried in all directions in a 
ing where it shows itself, without necessity for 
actual contact between the affected and sound 


Mildewed Glass*— T. W. (Loughboro ').-*I am 
afraid you cannot restore your glass. Mildew is a 
Gas Meter Index. ^Ci C. (Oxford ).—Yon will fungus growth, and to destroy it wouId destroy the 
find this question fully answered on page 541, No. silvering. To re-silver* kindly refer to articles in 
34, Vd. I. of Work* with the correction that where Work* vol. II., No. 55* p. 44 ; No. 75* p. 373; No. 7S, 
it says* in brackets L M bear in mind it would have to p* 422; No, 83* p. 503; and No. 85, p* 530,—W* E, 

read bear in mind it IX, 

E* D. 


it 


go rigfit round to be P09O* 
would have to go right round to be TOGO. 

Iron Roof. — Pluck. — There is no doubt that 
galvanised corrugated iron, of at least No. 20 
Birmingham wire guage and properly galvanised* 
is far preferable to black' 

pose* and one great consideration in its favour is* 
that being corrugated this enormously increases 
the stiffness and strength of the sheets, conse¬ 
quently there are less intermediate supports re- 

£e l fc d ; . 


it 


Jr. 


Aphengescope*—G. S. R, < Tcwkc sfr u rj/}. 
above instrument is not a patent* and you can 
make either of those which have been described in 
Work.—C. A. P. 


The 


Iron sheets for your pur- 


Silvering Glass*— Mirror . — The formula you 

quote is generally* I believe* called *' Drayton's Pro¬ 
cess,"' and Is given correctly* except in one impor¬ 
tant particular. After you have floated on the 
glass a few drops of a mixture of oil of cloves and 
spirits of wine (in the proportion of oil of cloves one, 
spirits of wine three) should be dropped In different 
plaees* or diluted oil of cloves can be added to the 
solution before it is poured on the gloss; the more 
oil of cloves the quicker the deposit* but do not add 
too much. To remove the old* if by q 
process* use wood naphtha on a rag and 

—\V* E, D., Jr. 


This, I think* does away with the necessity 
of answering your other questions.—E. D. 

Cement,— Glasius.— I think you will be able to 
succeed with plaster-of-Paria If it sets too quickly, 
mix sugar with it; alum water used to mix it with 
makes it set very hard, or you might use Parian 
cement* which would not set so quickly. I am 
trying some experiments* and will let you know the 

result if you do not succeed* and will write again.— , _ Y 

W. E. D., Jr. 1 Ferrotype Process.—W, J, H, P* ( Cookstown }• 

Glass Silvering.—A nxious B,—Y ou cannot have —Tlie ferrotype process is simply the wet collodion 
a cheaper method than that by nitrate of silver; and process on metal plates—ferrotype^plates being thin 

that would account for those in the trade being able graphic dealers m dozen or gross packets of the 

sizes generally adopted for dry-plates. 1 hey may 

be trimmed with a pair of scissors to any shape. 

There is no special way of treatment differing from 

ordinary collodion positive work, and any collodion 

and developer that will work well on glass will do 

the same on ferrotype plates. Their advantages 

are in comparison with glass, less weight and 

liability to breakage; and the disadvantage 

so true a surface, and the image is reversed, 

which is not of much importance with the class of 

work usually done on them. Of course* by aid or a 

mirror or reversing prism* the reversal might be 

remedied* but it rarely ever is,—D. 


224 ampere hours as the required capacity of 

the accumulator cells. As the eleven plate E. P, S. 
cells have only a capacity of 220 ampere hours, I 
deemed it best to have the fifteen plate size* which 
has a capacity of 330 ampere hours. The merits of 
a reply in Whop’' can only be judged by comparing 
it with the question to be answered. These are 
sometimes of such a character, as to he calculated 
capable of puzzling a Transatlantic lawyer, — 

G. E. B, 
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as 


to make and sell at a cheaper rate than an amateur 
can produce* To mention one obvious one. all their 
materials are bought in quantities, and. therefore, 

... * — audit is quite 

_ t to live by 

their trade* A true amateur does things for the 
love of making and the kno wledge gained* and not 

to compete with the trade* nor to make a profit on 
his work; in fact* in that 

amateur* If, therefore* you want to make one or 
two cheaper than you could buy them* you will find 
it cannot be done ; but if, as I said, you wish to do 
it for the love of it* and the knowledge gained, try 
the recipes given in Work. —W. E. D,* Jr. 

Bicycle EnameL-W* L. (No Address .)-*Got 

", State 

The enamelled plates used in materials: 
advertising soaps, etc., are baked in an oven; the pool; 

process is patented* Stoving enamel for bicycles S'-- — „ 

would stand under water, but you would not get Manchester,— W. 


likely at less than half pnee; am 
that it should be so. They have 


Brass Lacquer*—J. K. W* (Liverpool).—A. good 

golden-coloured lacquer for brass is described 
p. S3* No* 58, Vol. 11. of Work. You will also find 
recipes for brass lacquers in *'Shop”(see p* 2S r No. 
5i, Vol, n.of Work.) As a rule* it is cheaper to buy 
brass lacquer readymade by jirofessionaJ makers, 
A good cold lacquer for brass is sold by Messrs* J. 
& E. Hartley, 13, St. PauTs Square* Birmingham*— 
G. E, B, 


on 


is* not 


e* he ceases to be an 




The following 


Umbrella Mate rials* -Eyre* . TJ 

are the names and addresses of the firms in Liver¬ 
pool and Manchester who sell all kinds of umbrella 
P .-McKenaie Bros.* Bold Street, Liver. 

* W. Walmsley, Victoria Buildings* Victoria 
treet, Manchester; Hughee Young, Deansgate* 


Insulating Compound*—J. K. W. (Liverpool). 
I cannot just now place my hand on any recipe 

ercb a 
e dis- 


enamel paint* any colour, from an oilman. 

•m jb m » jjb ' — —- —- -» » _ l'i 1 . _JS —-1 —. i 

what it is for* 


for making an insulating compound of gutta-p 
with other substances. Gutta-percha can b 
solved in bisulphide of carbon, chloroform* and 
ether, and the resulting pasty mass be employed as 
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finish:'with two or more coats finest eopal varniah, J Detailed notes on this subject will eventually ap* 
Parts near the fire should be coated with Bruns- I pear in the ordinary columns of Work, Meantime, 
wick black.—-S'- P* | l sufficiently answer your queries to enable you to 

Model Electric Motor.— W. G. C. (Taunton)— S? on- . 'fke rough edges may be taken/otf the glass 
Your model motor is a very tiny affair indeed, only disc either with an ordinary grindstone, tiding 
having an armature 4 in. by tin*, and field magnets plenty oi water, or with a lathe. In the latter catse, 
I in. square. Fill the armature with No. 32 silk cement a piece ot wood to each face of the glass 
covered copper wire, and wind as much of this disc, and mount the whole in the lathe so that it 
wire as you can get in the fields. As you have not Juns true. Get a piece of soft sheet-iron about 18 in. 
given me the full dimensions of the wire space at hy 3 in. Bend it as in 1- ig. 1, and clamp it by the part 
your command on the magnet cores and the arrna- marked a to the tool-rest of t he lathe. Bring it under 
ture. I cannot tell the quantity of wire you can get the glass, as in Fig. 2, Feed ? and, or coarse emery 
on the model. The replies are published only in and water down m the direction ot the arrow. 1 he 

for the general benefit of all readers.— cutting substance will imbed in the soft iron, which 

will spring to the irregularities of the glass edge, 

but at the same lime cut them away. As the 

edging approaches completion, the other end (c) of 

the iron Laud may be secured, and the disc may 


boxes offer very little opportunity for originality. 
As you intend it for a present, I advise you to 
make it diamond shape. Join each of the four 
large sides to the narrow sides as in plan (Fig. 3), 
the grooves, etc,, extending from top to bottom. 
Great strength is not particularly necessary* It 

might answer if you screwed or do welled a green- 
cloth covered bottom board into position. It will 
be preferable to make the reel and needle boxes 
bodily removable. Construct a shallow tray, and 

ioin three divisions across its width, and a desirable 
number of partitions between these. For firmness, 
tongue the ends of each cross-piece into the divi¬ 
sions it meets with* See back numbers for descrip¬ 
tions of these joints. There is a feature about the 


“ Shop' 
G* E* -B. 


Books on Drawing, etc.—L. G. (Falmouth). 
The following books may help you—“The Princi¬ 
ples of Perspective " (Trobrldgei, 2s. 6d*; 41 Cassell's 
Course of Geometry,*' by E. A. Davidson, price 5s,; 

First Book of Experimental Geometry,” by Paul 
Bert, price 18- 6d* 

A Squirrel's Cage*— Hugh,— In making a cage 
for squirrels, oi\ in fact, a cage to keep any of the 
rodents or gnawing animals in, one thing has to bo 
borne in mind, namely, keep the woodwork pro¬ 
tected from teeth. The cage illustrated in Fig. I is 
made of i in, angle bar, zinc bottom and false 
bottom, the only wooden parts are the round discs 
for the wheel. These are of i in, mahogany, covered 
on the inside with Lin, A small brass tube forms the 
bearings of the axle. The branch of a tree is not 
fixed to the bottom, but is suspended from the top, 
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Fig 3. 


Speculum Grinding. 


Lady's Work Box.—Fig, 1 —Box Closed. Fig. 2. 

Box Open, Fig. 3—Plan of one Comer* Fig, 
4,—Plan of fixed Top Board to which are 
hinged the Lids. Fig. 5.—Section of Remov¬ 
able Top Piece shown between the Lids in 
Fig, L—Fig* 6,—Fastening for the Flaps in 
Lids. 


then be easily cut to a perfect circle. Force noth¬ 
ing—do all easily* The only way to succeed in 
glass-grinding is to fully grasp the fact that the 
continuous removal of almost microscopic particles 
is the speediest and safest method of work in 
the discs have been well chipped at the warehouse, 
and you are without a lathe, you might work your 
first experimental mirror unedged. For the rough 
grinding you need nothing but washed *and, or 
coarse emery and water. The best motion for the 
rough grinding is a straight stroke* which exposes 
one-third of the diameter of the lower disc at each 
stroke. Meantime the operator should walk con¬ 
tinuously round the post or bench, and should also 
revolve the speculum disc under his hand- Let the 
straight stroke preponderate. Otherwise, an oc¬ 
casional systematic irregularity is an advantage. 

A SauirreTs Cage with Branch of Tree The time necessary to rough out a speculum will he 

on* Pmmi^ncr Who&i from three to five hours continuous. Afterwards, 

ana revolving wneei. the time necessary depends on the character of the 

work done. When you lmvo roughed the disc out, 
or if you get into any dilticuUy, you must come to 
the editor again.—E. A, F\ 


If 


!>r 


double lid which will not recommend it to an im¬ 
patient lady. Mitre and screw four narrow pieces 

to a whole board. Fill the space of ir partly up 
with a fixed board, and to it hinge a companion 
flap, the latter with a fastening (Fig. attached. 

This makes one lid. A rail, in section like Fig. 5, is 
needed to retain the lids as in Fig, 1 —nothing 
more, unless to provide against dishonesty. Have 
a fixed slotted rail (Fig, 4) across the top of the box, 
and screw two narrow pieces to the backs of I he 
Ms, as in Fig. 1, to enter the slot, and you will find, 
that, by removing the cross rail, the lids can be 
opened as in Fig. 2. In my limited space I cannot 

show how the ends of the removable cross-piece | and can be removed with a little trouble. The 
must he cut, nor the distance apart the lids must be trays at the bottom are 1| in. deep, and draw right 
hinged; but a little thought will make it all clear ; out: and the compartment under the wheel can be 
to you. Arrive at best size by cutting and | made dark by a covering* The door opens upwards, 
arranging cardboard. Place m our hands another and can be closed with a slam, or by its own weight 
query concerning covering of small Iids,-J. S. if the fastener (Fig, 3) works easy. The top of the 

Rubber Stamps.— A* New: Subscriber—F ull ; food- box opens and fastens in the same way as the 
directions for making rubber stamps are given on 
pages 594 and 630 of Nos* 38 and 40 of Yoh L of 

Work* Some modification of the process may 

meet your case, hut evidently no suggestions can 
be given unless the specific purpose be clearly 

stated.—Qtn Yive, 

Imitation of Granite Stone*—!. B, (Devoti- 
port). — This process is one of the minor and 
elementary divisions of the Art of Marbling. Space 
will not permit an exhaustive lesson here, but I 
ive you a few' concise directions which w T ill pro- 
oably serve your present purpose* For a staircase 
wall, either a pink or grey granite would suit—ihat 
is, assuming you require something “everlasting 11 
and sanitary, and not a “modern v decorative 
treatment. Remember grey walls will give a cold 
sensation, pink a warm and cheerful effect. For 
the former, paint the walls with grey paint of a 
“leaden ” hue; then, when dry, with a small piece 
of honeycomb sponge, apply the spots of pure black 
and white, and finish with a light varnish, For 
pink granite, mix your ground with white lead 
paint and a little Venetian red in oil* Put in the 
black and white spots as for grey. A skirting 
ot black and gold marble beneath this would be 

best in your case. Banisters would look well and 
consistent it painted a deep bronze green, then 
coated with hard-drying varnish. Before this gets 
set, rub a little gold bronze-powder on the pro¬ 
minent parts with a little piece of unwashed wash* 
leather,— Decorator. 

Black Enamel, — J. M. (Wanstead). — Slate 
mantel-pieces and similar goods are enamelled and 
stayed on the principle of Japanned wave. Hence 
it is an operation not suitable for a novice to at¬ 
tempt. " AspiriuliV* is an enamel, doubtless, equal 
to the majority or largely used brands: but black 
enamels or this iype* even if one hfia sufficient I Fig. 2 
ability to rimkc a good job of applying it* cannot be 
compared for wear to the proper process* Varnish- 
making firms prepare these enamels especially for 

Bloving. The best result an amateur is likely to | door. I need not give full details of construction, 
obtain on a flat surface of any size* would be by I think a glance at the illustrations and the article 

coating the article with one or two thin coats of on “Bird Gagas 1 ,, page 20, Yob II.. No. 54, will bo 

fine! y-afcr ai ned “dead black” made from ivory quite sufficient.—1L H. 

S(3d HiS’ta wSi‘S'SA ! i , tU0 ?j 1 . var " i9 . !l or Japan Aquarlum.-F. W. B. (Sunderland). — The best 

consistence t i l™ iJ‘i *2 w( T 1 f ln - K $? n ol < on the Aquarium is published by Upcott Gill, 

consistency with turps. Ise a flat camel-hair I 170, Strand, W.C., price Is—C. M W. 


Fig. 1. 


Fastening Glass Balls.—F. K, B. (Londonl— 
There are several good cements in the market that 
you might use to fasten ihe glass balls to your look¬ 
ing glass, and the balls being ground flat On one 

side will greatty facilitate matters* You might use 
CoagilineA warming both glass and balls as much 
as they wilt safely bear (in fact, making the articles 
hot enough is the great secret of success vvllh all 
cements): or I can from experience recommend 
“LePage’s Liquid Glue/ 1 or, it it iS likely to stand 
in a damp place, the following may be tried, as it is 
stud to resist water. Dissolve ten parts of pure dry 
gelatine in a hundred parts of water, add ten parts 
of a concentrated solution of bichromate of potash, 
and keep in the dark. When used the light causes 
a chemical change to take place, and the film of 
cement becomes extremely tough and durable.— 

W* E. D., J NR, 

Opal Glass Letters —J". P. C* (Xo Address}*— 

I do not know of any machine to cut out opal letters. 
Do you wish them like those sold ? If so. they arc 
not cut out; but seeing you wish to utilise the 
waste, I can only suggest that you make templates, 
and cut out with a diamond ; but perhaps some 

other subscriber seeing tins reply may be able to 

suggest a better method*—W. E. D., Jxk* 

Triunial Lantern*—L. J. IC. (Dublin) wishes 

to know whether the lid of a piano 4 in* thick would 
be sufficient substance for the body of the lantern 
described in Work. Most certainly yes, as your 

piece of stuff is sure to be thoroughly well-seasoned. 
The issues in which the above articles appeared arc 
Nos, S3, $7, 91, 96. and 103, Y^ou will also find ad¬ 
ditional information on lantern matters in the 

Shop" columns of the above issues.—C* A, P. 

Safety Bicycle, — A New S v Bscm ber. — Tim 
numbers of Work in which the articles on Safety 
Bicycles appeared are Nos, 107. 111. 115. 119. You can 
get these numbers of Work through a newsagent, 

or of the publishers, Cassell & Co., Loudon, E.U, 

Sign Writing amt Lettering* — \Y* S. M* 

(Brixton Hill ).—The articles upon this subject will 
be found in the following numbers of Work:— 
Nos, 1, 2 t 4, 11, 13. 17, 19, 23* 30, 34* 39. 43. It, 45, IT, 49. 
and 51. These and any other of the back numbers, 
together with the Indexes to Vols. I* and II., are 
procurable through any bookseller, or of the pub¬ 
lishers, Cassell 6c Co.* London, E.C* 

Sign Writing,—N". II, {Langley). 
give the addresses of contributors, 
and sealed communication forwarded There 
have the address completed and posted. 
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Fig. 2. 


Door for Fig* 1* 


Fig* 3,—Fastening for 
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Skiver Leather.--J. IT. B, fjl/ostfcj/L—The term mercury is not pure, nor dean enough for the 

1 $ us I have written it* not skico. You ask for purpose* There should be no scum on the surface, 
instructions for The prei>ariug the above leather to The mercury should be filtered through fine pin- 
Mock in imitation gold, and what varnish to use : holes made in chamois leather after it has been 
after. There arc many methods by which this is 1 cleaned and dried, unless it is pure and freshly 
done. Wash the leather over with paste-water, distilled. After Lius, it should be heated in a glass 
and afterwards give two coats of glaive, allowing beaker to expel the lust trace of moisture before it 
the first coat to dry before applying the second. j is introduced into the warm tube. As the mercury 

Lay on the gold in the usual manner, block, and has to expel air from the closed end of the iube.it 

wipe uir Another, wash the leather with glue- must be introduced to this part drop by drop 
water, and, when dry* lay on the gold and block* to allow the air to escape. You did quite right, in 
Another, use dry powder, such us resin powdered, shaking the mercury in warm. The last traces of 
gum sandme powdered* dust over the leather, lift air are expelled by heating the closed end of the 
the gold on llie block, and block as usual. Afrer- , tube over a spirit lump, and boiling the mercury, 
wards varnish with shellacs varnish or Zaehns- inch by inch, throughout the tube. The process 
dorfs book binders* varnish, to be had from the I will go on more smoothly ae you acquire skill 
maker—Cam bridge Circus, Shaftesbury Avenue, experience.—G. E* B* 

London* \Y.C. In all of these methods* the press Price of Dynamo Castings* — Amateur. 
must be hot While blocking. For further informs Apply to Mr. 8 . Boltons* Wallington* Surrey, or to 
non, see many back numbers from the first.—G. C. Mr, G. Bowron, <B, Praed Street, London* W. 

Phonograph* —F. W, W. {Hastings}— I cannot price of 20 c*p* dynamo castings. You will get 
give instructions in “Shop ' 1 for making wax cylin- | them as cheaply from those gentlemen as from any 

dors for this instrument for several reasons, the 
chief being the want of space. The information 
would be of little use to you without drawings of 
moulding appaniti. The cylinders are not made 
entirely of wax. but of a com position in which wax 
forms a part. In some forms we are informed that 
“ wax is not in it I ' 1 There Isas been no article on 
the phonograph as yet in Work. 

Ash Bar Hole, 


Cassell’s Technical Manuals. 
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Applied Mechanics, By Sir R* S, Ball. f.R. 5 * 


Building Co a ft true tion. is. 


Cabinet Makers, Drawing lor. 3s. 


Carpenters and Joiners, Drawing for 


3s. frrt 


Gothic Stonework, 3s, 

Handrailing and StaircasIng* 35, 6d. 


SO 


IS 


Linear Drawing and Practical Geometry, as. 


Linear Drawing and Projection, 


Two Vote, in One* 


3^ 6d. 


by Machinists and Engineers, Drawing for. 4 ^ 6 d. 


Metal-PLate Workers, Drawing for, 3 s. 


Model Drawing* 3s, 


Orthographical and I so metrical projection, s 
Practical Perspective* 3s* 

Stonemasons, Drawing for. Cloth, 3s* 


for 


Brass Bearings.— Cardiff No. 2*—Brass is not 
used by good engineers, or considered satisfactory 
for bearings. Gun-metal is the term applied to the 
compound used for this purpose* and in many cases 
the ** brasses,” as they are technically termed, are 
bushed” or lined with white metal* such as what 
is known as " Babbitt's ,f metal, or other nearly 
similar compounds, and* if carefully looked after* 
a: i e found to give very satisfactory results in prac¬ 
tice. The production of bearings for machinery of 
the required hardness is obtained by the materials 


• Manuals of technology. 


*1 


EDiTfo By Prof. Ayrtom, F.R.S., aho Richard Wgrmfll, D.Sc., M.A. 

The 


\V* D. 


i\ M* G. (Hoddesdon).— Al¬ 
though I do not know the plan adopted by the 
makers of gymnastic apparatus, yet I may say that 

the essential conditions are well known, namely, 
the boring tool must revolve* and the bar must used for the purpose and the proportions employed 
revolve in the contrary direction. This at once of each. Gun-metal may be made of the following 
indicates a lathe or similar contrivance. Were it materials in or about the following porportions: 
not for the fact that the grain of the wood is likely Bristol brass* I121bs.; zinc, 14 lbs,; tin* 7 lbs*; taking 
to influence the direction of the bore, you might 
bore from both ends* l believe that with a Morse 
twist-bit, as modified by the co* for wood, you 
could venture to do so. If not* yon will have to i rna 
hav e lengthening bars made to the boring tool up 
to S ft. tong* and such tools are so special that, no 
doubt, you will have to have them made to order. 

Tnless you expect to have many bars to bore* I 
should strongly advise obtaining the bar ready, 
which you limy do of the gymnastic apparatus 
manufacturers.—B. A. B, 




Dyeing of Textile Fabrics, By Prof. J. J* 

Hummel, F.CS* With Numerous Diagrams. Seventh thou¬ 
sand. 5 s. 

Steel and Iron. By Welle am Henry Greenwood, 

F.CS*. . etc. With 97 Dfoyr*tns from Original Work¬ 

ing: Drawings. Fifth Edition, 55. 

Spinning Woollen and Worsted. By W* S. 

Bright McLaren, M.P., Worsted Spinner With 6> D/a- 

Second Edition, 4$. 6d. 

Cutting Tools. By Prof. H, R. Smith* With 14 

Folding Plates and 31 Woodcuts, Third Edition. 3s. &J, 

Practical Mechanics, By Prof* J, Pbhry, M.E, 

With Numerous Illustrations. Third Edition, 35, ed. 


care to put in the most fusible of the metals last. 

Common brass used for costing consists of 20 lbs, 
copper, 11 lbs, zinc. 2\ lbs. of tin. Yellow brass is 
de by melting 30 lbs, zinc with 70 lbs, copper* 

Hard brass for casting consists of 2o parts copper, 

2 parts of zinc* and 4 J of tin. Yellow brass for 

turning is made of 20 parts of copper, 10 paTt^of Design in Textile Fabrics* By T, R. Arhenhukst* 
zinc, andlto5oZS. of lead, which is the best metal With ic Coloured PlattS and ic* Diagrnuis* Third Edit *oa. 4 S.& 1 J. 

put into the pot* Ordinary " pot J * metal is made of 

3 parts of lead added to 8 of copper. White metal 
s made by melting 21 lbs, zinc, 4 lbs* copper, 8 lbs, 
antimony ; and, when these proportions ore melted 

-C. E* 




Watch and Clock Making* By D, Glasgow, Vice* 

President, British Horologica! Jiibtiiute. Second Hchtion. 4s. 6d, 


Cassell & Company, Limited, LudgaU Mitt, London- 


Safety Bicycle Kims.—C onstant Reader — - 

Rims 30 in. by £ in* crescent, 3 s. pair ; hubs* plated ad d C2 lbs. tin* 

and tapped for spokes* from 11 s, lo 21s. (Theabove 
are prices to the trade,! Price lists of the above, 
and all other materials and fittings, can be had of 
Brown Bros., 7. Great Eastern Street* London ; also cheapest way to go to work to make an oval chuck 
st* George's Cycle Company, Upper Street, Isling- for wood turning in an 8 in. latha 

ton; also \V\ A Lloyd Co., Lionel Street, Birm- 1 Hair OIL—X. Y- Z,—Could any reader give me 

iugham,—A. S. P. a recipe for making a good cheap hair oil for sale % 

Restoring Leather Chair Seats.— Anxious- Bread Cutter, —Jean writes 1 

—To re-dye worn and faded leather seats is, I 0ur rea der$ kindly tell me how to make a 
believe, an operation which upholsterers admit that slicimr machine ? 

they have no satisfactory way of doing. When 
scats reach this singe* the only sound thing to do is* IT.— Questions Answered by Correspondents. 
it is said, to give them new coverings. Something 
may* however, be done in the way of brightening ■ 
up the faded material. White of egg will do this, 
or French polish lightly laid on so as not to saturate 
the leather*—S. W* 


III.— Questions Submitted to Correspondents* 
dmck.— Ignoramus wishes to know the best and 


WORK 

K ibhsfced at La Belle Sa\tva#&, LudQZt* /Ml* London, fit 
c fc every WedltGtday morning, it? 1 d &h onltlh* obtain able e t wry* 
where throwhwd the United Kingdom on Friday at the itUesL 


it 


TERMS OF SUBSCRIPTION. 

S months, free by post »* .. * 

ft montha, 

12 mCDtha, 

Postal Orders or Poet Offlca Orders payable At die General 
Post Office* London, to Casbrll&euI Con pan y* Limited. 

TBEUG FOB THB HrS*BTlON OF AOVEETlBFWKNTS IX EAOa 

W BEt LT IflBUB* £ 0 d 

* 33 0 0 

* ft 10 0 

- 313 6 

* 1 17 & 
<10 0 
. 0 10 0 

Small prepaid AdvertiaeiuentB* such as Situations Wants! 
and ExcfiftBff?, Twenty Words or Qno Shilling, AVKlOoa 
Penny per Word extra if over Twenty. ALL OthK it Adwr- 

tieementa in Sale and Exchange Column are charged, Oa& 

Shilling per Line (averaging eight wordau 

Prominent Petition*, or a teriet of insertion** 

by special arrangement. 

■** Advertisements should reach Che Office fourteen 

days in advance of Che dace of iaeua- 




Will an 


y of 
loaf- 


la 8(L 

3R, Sd, 

6s, 6d* 
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Xylonite, — L* S* M. (Bishop Auckland) writes 

I have 


in reply to Beaverstown {see page 2S6): 
got this in small quantities from C* F. Mearing* 
33, Sidmouth Street, Gray's Inn Road, London. If 
he does not now supply it* you can get it through 
achemist* ,> 


it 


One Page - 
Half Page - 
Quarter Page - 
Eighth of a Page 
One-Sixteenth of a Page- 
In column, per inch 


Patent.—E, \Y. G. (jVo Address).—A person who 

has obtained provisional prolection for something, . n fl ciirAtl 6 ns.-M tRishm .1 ArirMmun 

v ^Th) 1 r ^ h tht have removed these by sponging with not water, and 

in veAtlon ^he^lic. pnov to 5 the patent I gaping them off. They will require a little time 

being sealer!, is that there may be a provisional usuiu.ii. ^ , . 

protection of earlier date for a similar thing, with a Camera,—R. M, (Londpn^ S.E )_ writes* in reply 

similar title, in force, mid which may be wide 1° router (see p. 206, No* 117, A ol, IIL);— I 
enough to admit of what E. W, G, may show being would ad vjsc Boy Sorter to invest in a L an cos* 

included in the complete to follow such provisional, 5 " Merveilleux camera set, at This is the 
in which case E. W. G. would he nowhere, unless best value for the money I know of, the set being 
he could prove thai the prior applicant had appro- vrelJ turned out, and consisting 01 camera, slide, 
printed his invention, and that, his provisional did excellent achromatic lens, and stand with br 
not fairly comprise it* It is not needed in a pro- anything cheaper limn this would be 

visional to give all the details that arc absolutely false economy, ( 2 ) I can recommend Haworths 
essential in a complete, but merely such a general Photography for Amateurs (Cassell & Co-. Utd,) 
description as shall satisfy the examiners of the Burton s Modern Photography (Piper & 

identity of the invention described in the complete* Carter*- Both books arc published at one smiling. 
According to the *' popular M idea, any inventor or For a beginner the former is, perhaps, the better* 
intending patentee is at once qualified, having J 5 * besides being very lucidly written, technical 
made an *’invention," to know, understand* and terms ore avoided. (3) As to what ore the best dry 

carry out all (he proceedings needed to obtain a opinions may diljtr. I crsonally* I use 

sound and valid patent, in the right and proper I Ilf or d s* and am v ery sat) sfled wi th th em > 
manner required for Uiis purpose- it is needless to 
assure E. W* 

ideas—is very far from Ihc truth : and we can only 

pity those who are foolish enough 10 be led away 
by such erroneous notions.—C. E. 

Repairing Barometer*—M ercury—Y ou did 
not go far wrong in your attempts to clean and 
refill the tube with mercury* Your difficulties 
arose more from want Of practice and the knack 
acquired onlv through this, than from mistakes in 
the process adopted- It is only when a tube appears 
to be smeared with mercury* and has a grey, 
metallic appearance inside* that is is necessary to 
clean it with dilute nitric acid. The acid should he 
diluted with distil Led water, and the tube rinsed 
with distilled water* When this has been done* 
and the water drained out. introduce a little pure 
alcohol and drain this out; then warm the tube 
carefully* beginning at the closed end, and drive 
out toll traces of moisture with t he last few drops of [ {aVniMvA? A* R. _ 

A WouLD-HB DECOBATOft; ^ 

{Lincoln ); Cuhye; YounOj F. M. ( n J 

(foil, W.li T. 11 * B + (JlniKro»Mn-Apt«); 0 ., *- M- flfndm* & A 
Photograph; E.T* (//andat^ert/tj; J. T. S„ {Sheffield )j J* A, S. 

{HnjUldp, J. O. H. (Jftmdauwrtft). 
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SALE AND EXCHANGE * 


Bettering and Sign-Writing made Fasy.- 

AUo full-size diagrams for marking out eight alphabets, 

F, CoultHARD, Darling ion Street, Baih (late 

Decorators' Stencils {60 large sheets). 


only is. 

Bournemouth}. 100 

25. 6 d. 

Fret f Carving, and Repousse Patterns.— 

100 of either, full-s^e, is,; 300 Turning Designs, ts. ; 40a 
small Stencils, is.; 500 Shields, Monograms, ts,, post< 

F. Coulthakd* Darlington Street* Bath* 

per cent, saved* Send 

ENT's, Importers, Tam- 

16 K 


Sealing Wax.— M. (Bishop Auckland) writes, in 
reply to J. C. (Chelsea) (ace p. 20fi, No. 117* Vol. Ill*): 

"This is made by melting together four parts of 
white or bleached shellac, one part of Venice 
turpentine, and one part (or more* if required) of 

white lead. Stir well together* and when melted, 
roll upon a marble slab (heated underneath) with a 
piece of hard wood till nearly of the right size* and 
finish by rolling between two marble slabs (cold). 
To polish the outside* slowly turn the sticks between 

two charcoal fires till Che outside melts* For square 
or oval shapes, cast the wax in steel moulds* 


age free. 


G* that 1 I 1 is like most “popular 


t? 


Picture Moulds,—15 to 25 

for wholesale list, one stamp.—D 

worth- 

Tlie Universal Amateur Exchange.—Electri¬ 
cal, Optical* Mechanical, Chemical, Photographic, 
Established 1862. Catalogues* ad*—A* CaplatzIj Chfinies 

Street, Bedford Square, i 5 R 

Who'S Lunt?— Why, the Best Man for Joiners* Tools, 
of warranted quality. Send stamp for our Seventh Edition 

Lunt, Tool Merchant, 297, Hack- 


eic* 


Reduced Price List*— 
ney Road, London, E 

Joiners 1 Tool List, post free* 

Tool Makers, Dublin. 

Walker Bros.* Leeds.—Mad-cart wheels and axles. 

(ll R 

Buyers of Bathes, Drilling Machine*, and all 

kinds of Engineers' and Amateurs' Tools, are advised to 
put orders in hand before the busy season. — Call at 
Britannia Co., too, Houndsduch, London, or write 

Britannia Works, Colchester* 

Victor Cycle Co*, Grimsby, sell Mail Cart Wheels. [3 


it 


[9 R 




Booth Brothers, 

[10 R 


V.—Brief Acknowledgments. 


Questtone have ^eeo reci'iyrd from tbs fnlloTYtDg correnpon- 

dotue* and answers only awn it in Shop, upon which there 

js cm^at presenter—T. I*. fj6* r in‘4/ll|i 1 F\ M. (PortseaSi W, J. E. 
iSaiford): A. E. S* GFootfem Basstti); C. T* < Edinburgh); 

: T- J, R* (ZJnrAnip*}; S T, ; H. F, B. 


UKARKAL 

iBarkinp); Stbxcil \ Micro; J. W, (/fIVw>: C. T, 

(iSc^mcr'i: J, W* l” 

rator: H. H- It! 


J- S. {PimUeo}; 
tsSiirif. E C.) ; C* C. E* 

H, B {Lot 1- 


tilcqhol. The mercury, when dropped on a clean 
china plate* should run about in bright round 
lobules without Boiling the plate : if the drops 

jag. and leave a grey trail behind them, th 


£ 
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